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FROM THE EDITOR 

Passing the Baton 



W HAT I remember most clearly 
about Jonathan Schlefer’s arrival 
at Technology Review in the 
summer of 1982 is the unusual back¬ 
ground he brought: a bachelor’s degree in 
classics and mathematics from Harvard 
College, a master’s degree in architecture 
from the University of California at Berke¬ 
ley, and quite a lot of journalism experi¬ 
ence, including architectural criticism and 
contributions on social, political, and 
technological issues as a writer for the 
Real Paper and the Boston Globe. 

Since then, Jonathan’s presence at the 
Review has been characterized by quality 
thinking, hard work, a high level of 
achievement, and a low level of noise, 
making his contributions nearly anony¬ 
mous—and highly effective. One of the 
best changes we made in 
recent years was to pro¬ 
mote him managing editor 
in 1985. At that time, I 
credited Jonathan in this 
space with both “great in¬ 
sight into the issues that 
motivate Technology Re¬ 
view" and “a lively sense 
of how a magazine should 
work.” 

Now 1 report with 
pride—and, 1 readily ad¬ 
mit, with a few qualms on 
my own behalf but none 
for the magazine—that 
Jonathan Schlefer is the 
new editor-in-chief of the 
Review, the 13th to hold 
that responsibility since 
our founding in 1899. 

Since becoming managing 
editor, Jonathan has grad¬ 
ually taken increasing re¬ 
sponsibility for the 
Review's content and he is 
clearly the choice of his 
colleagues. 

In anticipating Jona¬ 
than’s influence, readers 
need not brace themselves 
for radical change. They 
may look forward with 


confidence, however, to continuation of 
improvements reflected in recent volumes. 

As editor emeritus, 1 shall cherish con¬ 
tinued association with Jonathan and his 
colleagues as an advisor and occasional 
contributor. Indeed, 1 would not have it 
otherwise; and readers may take this as 
the strongest statement I could make of 
my confidence in the agenda that Tech¬ 
nology Review sets for itself and its ability 
to fulfill that agenda under its new editor’s 
leadership. 


Jonathan Schlefer 
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EXTRAORDINARY ORIGINS 
OF EVERYDAY T HINGS 

CHARLES PANATI 

Have you ever won¬ 
dered at the origin of 
such everyday items 
as: 

• The necktie 

• Zippers 

• Popcorn 

• The Frisbee? 

Or why people 
started using phrases 
such as: ‘‘to eat 
humble pie” or “to give someone the cold 
shoulder”? Why is it good luck to rub a rab¬ 
bit’s foot, but bad luck to open an umbrella 
in-doors, or to walk under a ladder? Did you 
know that a honeymoon was originally some¬ 
thing to be dreaded, rather than looked for¬ 
ward to? Or that in the l6th century the yo-yo 
was used as a hunting weapon rather than as 
a toy? 

Packed with information and trivia, this book 
unveils the roots, meaning and superstitions 
behind the objects and vocabulary of our daily 
lives. 

An extraordinary compendium... Ybu’U be 
astonished at an average of once per page. 

—Isaac Asimov 

The Extraordinary Origins of Everyday 
Things is a must for trivia buffs and anyone 
fascinated by curious facts and trifles. 

Illustrated with drawings 
Paperback, 463 pages, J9.95 


An exciting and chal¬ 
lenging collection of 
48 different airplane 
models! 


PAPER 

FLIGHT 



If you think that 
making paper air¬ 
planes is for chil¬ 
dren, think again. 

Leonardo da Vinci 
was one of the first to experiment with planes 
made of parchment. Over the years making 
paper airplanes has become a hobby enjoyed 
by people of all ages and skill. 

In his straight-forward, easy to read book. Jack 
Botermans offers information and instructions 
to make 48 models—all of which fly. Choose 
from: 

• Basic models, such as the Rocket or the Bat 

• Genuine reproductions of the Saab 37 Viggen 
or the F-16 

• Experimental models like the Flying Saucer 
(yes, it really flies) 

• Birds and insects: Crane, Heron, Dragonfly 

• Competition Craft, including the Cirrus 75, 
the Anti-Aircraft Device, and the Sherlock 
Special 

In addition to instructions, Botermans pro¬ 
vides an explanation of the diagrams, general 
information to make the tasks easier and a list 
of helpful tools. 

This brilliant large format book is the perfect 
gift for airplane lovers of all ages. 

Paperback, photographs, 120 pages: 19 95 
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Now you can find a 
fishing map atlas of 
Chesapeake Bay, a 
Viking Lander atlas 
of Mars, a wildlife 
map of Alaska's ice 
age mammals and 
much more in one remarkable book. 

The Map Catalog is the first thorough and 
comprehensive guide to maps available in the 
United States. It tells where to get them, what 
information they contain, how to read them 
and their cost—often little or nothing. The 
book also reproduces details from over 100 
maps, many in color. 

Whether you want maps of highways, airports, 
national forests, natural resources, hurricanes, 
harbors or hidden treasures. The Map Catalog 
will be an invaluable and enjoyable reference 
for any map lover. 

Paperback, 252 pages, J14.95 
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INTELLIGENCE GAMES 

FRANCO AGOSTINI & NICOLA ALBERTO DECARLO 

These games from 
all over the world 
will “test your 
powers of reason¬ 
ing, imagination and 
savvy.” 


GAME BOOKS FOR QUICK MINDS- 

THE MENSA BOOK OF WORDS, 

WORD GAMES. PUZZLES & ODDITIES 

DR. ABBIE F. SALNV 

If you think you’ve 
already solved all of the 
Mensa math and logic 
problems, look out for 
the Mensa Book of 
Vlbrds. This "collection 
of lexicographical brain- 
busters . . . will give 
your mind a workout 
and put your vocabulary back in shape” 

• Do you know the derivations of such com¬ 
monly used words as academy, algebra or 
alibi? 

• Do you know: the correct pronunciation of 
the word “forte”? That most people misuse 
the word “careen”? 




• Backgammon 

• The Royal Game 
of Ur 

• Shrook! 

• Nine Men’s Morris and more!! 


A colorful, large format book of enigmas, 
riddles, logic and boardgames. Intelligence 
Games also discusses the evolution of problem 
solving and intelligence, from the Ancient 
Greeks through Einstein. Gain a better under¬ 
standing of intelligence, decision-making, and 
the way in which you think. 

Photos and illustrations in color and black and 
white, softback, 184 pages, 112.95 


MENSA THINK-SMART BOOK 

GAMES AND PUZZLES TO DEVELOP A SHARPER, 
QUICKER MIND. 

DR. ABBIE F. SALNY & LEWIS BURKE FRUMKES 


MENSA 

TMNK-SMAKT BOOK 



Once again we bring 
you the ever popular 
Mensa Think-Smart 
Book. Strengthen your 
mind with this Mensa 
workout: 

• Problems of math, 
logic and memory 

• Codes, cyphers and 

cryptograms » 

• High-IQ trivia and more 

Match wits with Mensans by taking the Think 
Smart super test: 

The day before two days after the day before 
tomorrow is SATURDAY. What day is today?* * 

Paperback, 124 pages, 16.95 (Aepuj,) 
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The fact that we fly to 
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LETTERS 


The Politics 
of Acquiring Weapons 



B-l BLUES 

I was disappointed that such a prestigious 
publication as Technology Review would 
include the poorly researched article 
“Money, Politics, and the B-l Bomber” 
by Nick Kotz {April 1988). If the author 
had structured his examination of the 
B-l bomber as a case study in weapons 
acquisition, then some credibility might 
have attended it. Instead, Mr. Kotz’s tirade 
against the B-l, which he extends to argue 
against aircraft carriers and helicopters, 
lies somewhere between irrationality and 
disinformation. 

Mr. Kotz is right when he notes that the 
political and economic interests of many 
actors—the president, the Congress, the 
armed services, and the public—affect the 
weapons-acquisition process. But he is 
dead wrong when he contends that the 
national military strategy lacks coherence, 
that there has been a “mindless accelera¬ 
tion” of the arms race, that there has been 
a “30-year defense buildup,” or that the 
“military program is out of control.” 

Over the last 30 years the United States 
has constructed a coherent, credible, and 
successful strategy of deterrence under¬ 
written by the capable forces of the triad. 
President Reagan’s decision to procure 
100 B-l bombers was a prudent one: 
manned bombers will become increasingly 
important as arms negotiators seek to re¬ 
duce intermediate- and longer-range nu¬ 
clear missiles. 

The procurement of the first strategic 
bomber in 30 years has entailed substan¬ 
tial costs, but no program costs have ever 


been more closely controlled than those of 
the B-l. Moreover, despite substantial in¬ 
creases in Soviet defense budgets over 
those years, the portion of the GNP that 
the United States spends on defense is now 
25 percent less than it was in the early 
1960s. Strategic nuclear forces, including 
the highly capable B-l bomber, comprise 
8 percent of the defense budget, which 
would seem to be a prudent minimum 
investment in deterrence, and in national 
security. 

LARRY D. WELCH 
Washington, D.C. 

Larry D. Welch is chief of staff of the U.S. 
Air Force. 

I regret the unsupported assertions by 
Nick Kotz that the B-l bomber is a “flying 
Edsel” and that it is an example of how 
“special interests have grossly distorted 
defense priorities and needlessly exacer¬ 
bated the arms race.” 

In fact, the B-l bomber is an excellent 
airplane that will perform the missions, 
both nuclear and conventional, for which 
it was built. 1 know this to be the case 
because as director of NASA-Ames Re¬ 
search Center from 1969 to 1977, 1 was 
heavily involved in the supervision of the 
wind-tunnel tests, theoretical analyses, 
and flight simulations that led to the final 
configuration of the airplane. 1 know the 
data in detail, and I worked hard to help 
develop the aerodynamics and the han¬ 
dling qualities that make the B-l such a 
superb flying machine. 

We who backed the B-l program did so 
for the most obvious of reasons—which is 
that we believed the United States needed 
it. Technology Review readers must re¬ 
member the atmosphere in the late 1970s. 
While the B-l production program was 
suspended and the mx missile program 
was languishing, the Russians were de¬ 
ploying heavy intercontinental ballistic 
missiles—the SS-18s. They were also 
building several hundred Backfire bomb¬ 
ers, and their Blackjack bomber was in the 
mockup and prototype phase. At the same 
time, they were invading Afghanistan. The 
Sandinistas, with Russian support, had es¬ 
tablished their regime in Nicaragua, and 
there were Russian incursions into Angola 
and Ethiopia. 

Because of the B-l bomber and the mx 
missile, the Russians fear us more than 
they did in the late 1970s, and they have 
pulled in their horns. Thus, Mr. Kotz is 
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our times 

Each week, noted jour¬ 
nalists analyze the 
events that affect our 
lives on “Washington 
Week in Review,” public 
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“Washington Week in 
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I’m Riva Poor 
and your success 
is my business. 

I’ve helped 
hundreds of suc¬ 
cessful people 
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Results they 
want in life. And 
I can help you. 

I’m a professional problem- 
solver who can help you solve 
your problems. I can help you 
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and HOW TO GET IT. I can 
provide you with new ways of 
looking at yourself, your busi¬ 
ness, your personal relationships 
or whatever is important to you. 
I can rid you of any negative atti¬ 
tudes keeping you from attaining 
your goals. I can catalyse your 
best thinking. 

You will get clarity, reassur¬ 
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My clients are the proof. And 
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No charge to explore and no 
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Your success is my business. 
Why Wait? Call me. Right now. 
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immediate Results regardless of distance. 


Call 


now. 


617 - 868-4447 

Riva Poor, Management Consultant 
73 Kirkland St., Cambridge, MA 02138 
617-868-4447 Dept.TR-3 
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free to write about the “failures” of the 
military community—rather than damage 
done by Russian aggression. 

HANS MARK 
Austin, Tex. 

Nick Kotz’s article on the B-1 bomber is 
disturbing, but what is most disconcerting 
is the role of Hans Mark and Seymour 
Zeiberg, who had the technological ex¬ 
pertise to have known better. Employees 
of Rockwell International and members of 
Congress whose districts were affected 
might have been expected to try to save 
the plane, but when presidential appoint¬ 
ees deliberately thwart presidential deci¬ 
sions, it makes you wonder who is running 
the country. TTiis kind of maneuvering has 
given us a military establishment with too 
many nuclear-powered aircraft carriers 
and not enough minesweepers, too many 
planes and not enough personnel. It has 
also given us helicopters that break down 
when we try to launch a hostage rescue 
mission. 

ROBERT JOEL YAES 

Lexington, Ky. 

For Technology Review to print the piece 
by Nick Kotz without rebuttal is inappro¬ 
priate. In fairness to Kotz, the B-1 has not 
been a perfect program. But his descrip¬ 
tion of it and, worse, the cheap shots at 
other programs are typical of what ap¬ 
pears in some of today’s biased newspaper 
reporting. There are in faa many valuable, 
successful military programs that are serv¬ 
ing the country well. Kotz probably has 
not heard of Poseidon and Trident, for 
example. 

Moreover, it is highly improper to label 
patriotism as one of several negative qual¬ 
ities that have nothing to do with concern 
for the national good. And by including 
loyalty to an institution or idea in his clas¬ 
sification of narrow self-interest, Kotz 
manifests his lack of respect for the mili¬ 
tary services and especially for the dedi¬ 
cation to duty of the individuals who serve 
in them. 

In criticizing U.S. weapons systems, 
Kotz singles out Navy carriers and Army 
helicopters for their “vulnerability.” In a 
relative sense, both are vulnerable, but so 
is an aircraft in flight, and so is infantry 
on the battlefield. Nevertheless, carriers 
provide the best way to put Navy aircraft 
where it can perform all its intended mis¬ 
sions, and helicopters are singularly suit¬ 
able for putting infantry in the most 


effective field position. Perhaps Kotz 
should explain the shortcomings of car¬ 
riers and helicopters to the Soviets so they 
can discontinue their own intense pro¬ 
grams to develop both. 

Finally, in his swipe at the strategic de¬ 
fense initiative (SDl), Kotz alludes to 
“dozens of scientists and nuclear strate¬ 
gists” who he says are convinced such a 
system will not work. But many distin¬ 
guished scientists also said the atom bomb 
could not be built. Furthermore, Kotz 
gives no credit whatsoever to the dozens 
of scientists who believe that SDl will 
work and are striving to see that it does. 

VICTOR DELANO 
Bethesda, Md. 
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MONEY, 

K)Lrri(:s, 

\N1) III! 

B-1 BO.MBER 


I admired greatly the design and visual 
impact of your April 1988 cover on the 
B-1 bomber—especially when 1 realized 
that it is impossible to fold a dollar bill 
as depicted. 

W.J. BROUGHTON 
Ontario, Canada 


INACCURATE WHISTLE-BLOWING 
“Court Victory for Whistle-Blowers” by 
Christine Nichols {April 1988) examines 
a dispute between the Nuclear Regulatory 
Commission (NRC) and the Government 
Accountability Project (GAP). In essence, 
it depicts a courageous and determined 
GAP battling to force a reluctant NRC to 
investigate more than 600 allegations of 
Continued on page 78 
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W hat would happen if you were unable to earn a living for a 
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Fortunately, The Equitable can offer you 
financial security if you’re ever disabled. Our Dis¬ 
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increase your coverage even if your health 
changes. Equitable Agents will custom tailor a 
Disability Income plan to meet your needs. 

What’s more, they can offer you a complete 
range of products and services like Business 
Overhead Expense, catastrophic Major Med¬ 
ical, Interest Sensitive Life Insurance, Re¬ 
tirement Plans and Mutual Funds to help 
you meet all your financial goals as well. 

So call 1-800-782-9355 or send in the 
coupon for more information on how to 
protect and build your income You’ll 
be surprised at all your Equitable Agent 
can do for you. 
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The Venus Controversy 


all three planets were formed 
from the same materials, ex¬ 
plains George W. Wetherill, a 
planetary scientist at the Car¬ 
negie Institution of Washing¬ 
ton, D.C. Before there were 
planets, there was the solar 
nebula, a rotating disk of 
gases and dust particles. The 
dust and pebbles collided and 
were held together by gravity. 
Over a few million years, the 
chunks fused into planetesi- 
mals, with diameters of about 
50 to 100 miles. Planetesimals 
coalesced into protoplanets. 

According to a computer 
model of planet formation 
Wetherill developed, the 
“proto” Earth and Venus at¬ 
tracted planetesimals from 
each other. “1 would find it 
very difficult for Earth and 
Venus to have different chem¬ 
ical composition if they were 
formed from the same pla¬ 
netesimals,” says Wetherill. 

If the planets were formed 
from the same materials, then 
why does only Earth still have 
liquid water? Mars probably 
has a vast supply of water, but 
it is frozen. Venus is almost 
completely dehydrated. 

In 1981, Kasting and his 
colleagues suggested that the 
young Venus did once have 


vast oceans. Working with 
the University of Michigan’s 
Thomas M. Donahue, they 
proposed that the golden 
planet’s seas evaporated and 
its surface turned into an 
acidic cauldron because it 
was so close to the sun. 

As proof, the team pub¬ 
lished data from a U.S. Pi¬ 
oneer Venus mission that 
studied the poisonous atmos¬ 
phere of the cloud-covered 
planet in December 1978. As 
one of its probes plummeted 
though Venus’s sulfuric-acid 
clouds, it found that the scant 
water in the atmosphere had 
a lot of deuterium, a heavy 
isotope of hydrogen. The ra¬ 
tio of deuterium to hydrogen 
was about 100 times greater 
than on Earth. 

TTie deuterium is a remnant 
of Venus’s ancient past, 
a “memory” of how much 
water there was, Donahue 
reasons. If Venus were bom 
wet, some of the hydrogen in 
the water molecules would 
have been deuterium. Ultra¬ 
violet sunlight would have 
freed both hydrogen and deu¬ 
terium, and much of the lib¬ 
erated hydrogen would have 
been lost to space. More of 
the heavier deuterium would 


The Soviet Venera probe 
photographed Venus’s 
parched surface, but sci¬ 
entists think oceans 
might once have covered 
the pianet. 


have stayed behind. 

The controversy erupted 
with an article by Grinspoon 
in Science. “Botticelli de¬ 
picted a watery birth of 
Venus, standing serenely on 
the shell of a giant clam,” he 
wrote. “Planetologists have 
held a similar view of the 
birth of the love goddess’s ce¬ 
lestial counterpart. However, 
it may not have been so.” 

The Comet Theory 

Grinspoon says the veneer of 
deuterium is not a sure-fire in¬ 
dicator of historic hydrogen. 
Lewis agrees and thinks the 
presence of the isotope “says 
absolutely nothing about 
oceans on Venus.” 

Grinspoon and Lewis say 
Venus could be supplied con¬ 
tinuously with water—in¬ 
cluding hydrogen, deuterium, 
and oxygen—by an extrater¬ 
restrial source: comets. As 
these dirty “snowballs” slam 
into Venus, they could stead¬ 
ily replenish the planet’s scant 
water. 


im Kasting won¬ 
ders about the 
“Goldilocks” prob¬ 
lem. Why is Mars 
too cold for life, Venus too 
hot, and Earth just right? The 
problem has implications for 
theories about how solar sys¬ 
tems form, the evolution of 
life on planets, and even the 
future of Earth’s oceans. 

Kasting, an atmospheric 
scientist at NASA’s Ames Re¬ 
search Center in Mountain 
View, Calif., is one of many 
who believe that Venus might 
have been “just right” 4 bil¬ 
lion years ago when it was a 
newborn planet. Perhaps hot 
seas that could have borne life 
covered the young Venus. 

But last December David 
H. Grinspoon, a University of 
Arizona at Tucson graduate 
student, wrote that there’s no 
proof the terrestrial planets 
were once the same. Accord¬ 
ing to Grinspoon’s faculty ad¬ 
visor, John Lewis, “Tbere’s 
an attitudinal problem that 
Venus is Earth’s twin.” TTie 
debate has been heated ever 
since—with scientists on both 
sides calling their opponents’ 
ideas “gross” and “biased,” 
not to mention wrong. 

The standard theory says 
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Hybrid Aircraft 


If Grinspoon is right, it 
could force scientists to re¬ 
think the formation of the so¬ 
lar system. He insists the 
differences among the terres¬ 
trial planets—Earth, Venus, 
and Mars—have always been 
profound. He points to their 
different inventories of rare 
inert gases, such as argon, 
neon, and krypton. And the 
planets have different densi¬ 
ties, prompting him to pro¬ 
pose they formed from 
different parts of the solar 
nebula. 

At a 1988 American Geo¬ 
physical Union meeting, Don¬ 
ahue criticized Grinspoon’s 
calculations. “I told him there 
were gross problems with his 
numbers,” says Donahue. He 
says he told the Arizona re¬ 
searchers, “If you do your 
arithmetic right, you’ll say 
comets are inadequate to ex¬ 
plain the present water on 
Venus.” Donahue thinks 
Grinspoon has overestimated 
the number of comets that 
would collide with Venus. He 
also believes the Venusian at¬ 
mosphere today contains 
more water than Grinspoon 
and Lewis think it does. 

The issue is clouded by 
what both sides admit are 
“peculiar” measurements 
taken by U.S. and Soviet 
spacecraft, which show dif¬ 
ferent amounts of water va¬ 
por at various altitudes. 
Better data could come from 
NASA’s Magellan Venus or- 
biter, scheduled for 1990. 

M.I.T.’s Gordon Pettengill, 
principal investigator for Ma¬ 
gellan, explains that wet- 
Venus advocates hope to spot 
evidence of shoreline erosion. 
“TTiat’s very far out, like find¬ 
ing life on Mars. We don’t 
really expect to, but we’ll 
look for it because it would 
be so fantastic.” □ 


ANN GIBBONS is a science 
writer for the San Diego Tribune. 


decade from now, 
air commuters 
may fly on a novel 
aircraft under de¬ 
velopment in both the United 
States and Europe. Called a 
tilt-rotor, it will have mova¬ 
ble rotor units on each wing 
tip. When the rotors tilt ver¬ 
tically, the craft will fly side¬ 
ways, hover, take off, or land 
like a helicopter. Tilting the 
rotors horizontally will trans¬ 
form the craft into an air¬ 
plane. 

Proponents argue that this 
hybrid offers an affordable 
solution to air-traffic conges¬ 
tion. LaGuardia, Kennedy, 
and Newark airports, serving 
New York City and New Jer¬ 
sey, “are near saturation 
point right now,” says A1 
McDonough, Federal Avia¬ 
tion Administration (FAA) 
program manager for East 
Coast heliports. “Probably 50 
percent of the traffic at those 
airports are for passengers 
going less than 350 miles.” 

One reason tilt-rotors may 
help alleviate the situation is 
that they can operate out of 


existing heliports or small re¬ 
gional airports, as well as spe¬ 
cially designed metropolitan 
or suburban “vertiports.” 
They would be ideal for short 
air trips and could even de¬ 
crease the time passengers 
spend commuting to airports. 

Since tilt-rotors are part 
airplane, airlines and passen¬ 
gers may accept them more 
readily than redesigned heli¬ 
copters. Conventional heli¬ 
copters are expensive to 
maintain, noisy, and too slow 
to satisfy the potential market 
for alternative air transpor¬ 
tation. A 1987 study, con- 
duaed by NASA, the FAA, 
and the Defense Department, 
argues that tilt-rotors would 
be far quieter than helicop¬ 
ters, perhaps even during lift¬ 
offs and landings. The study 
suggests that a commercial 
tilt-rotor could carry 75 com¬ 
muters from downtown New 
York to downtown Washing¬ 
ton at a speed of 300 miles 
per hour. The entire trip 
would take 40 minutes. And 
tilt-rotors would be far 
cheaper to maintain than hel- 


In May the V>22, an air¬ 
plane that can convert 
into a helicopter, rolled 
out of a Texas flight-test 
facility. 

icopters, though more expen¬ 
sive than airplanes. 

To take advantage of tilt- 
rotors, cities would construa 
downtown landing sites, 
equipped with advanced 
landing systems. The study 
estimates that a vertiport 
could cost between $11 mil¬ 
lion and $80 million, exclud¬ 
ing the price of the site. By 
comparison, new metropoli¬ 
tan airports cost between $4 
billion and $6 billion. 

The FAA will have to cer¬ 
tify the craft, a much longer— 
and therefore more expen¬ 
sive—task than approving 
new versions of existing craft. 
The FAA must also fashion 
discreet routes for tilt-rotor 
air traffic. 

Which Market? 

A commercial tilt-rotor is 
at least a decade away, but 
a military version already 
exists. A V-22 Osprey, 
constructed by Boeing Heli- 
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copters and Bell Helicopters 
Textron under contract to the 
U.S. Navy, will have its 
maiden flight this fall. Fol¬ 
lowing several years of tests, 
the first V-22s will go to the 
Marines, probably in the 
early 1990s. The two com¬ 
panies reportedly invested 
$90 million in V-22 devel¬ 
opment between 1982 and 
May 1986, when they re¬ 
ceived a $1.81 billion con¬ 
tract for six flyable and three 
non-flyable prototypes. 

Eventually, the Marines 
hope to get 552 tilt-rotors to 
replace their amphibious- 
assault helicopters. The Air 
Force wants 55 for special op¬ 
erations; the Navy will use 50 
for air/sea rescue and is con¬ 
sidering another 300 for anti¬ 
submarine warfare. The 
Army originally wanted 231 
Ospreys, but backed out at 
least until 1994 because of 
budget constraints. 

The V-22’s body is fabri¬ 
cated almost entirely of solid- 
laminate graphite epoxy com¬ 
posites, and the rotors are ad¬ 
vanced fiberglass structures. 
The craft will come with so¬ 
phisticated electronic flight 
controls, similar to those in 
the new F-16 fighter. 
Equipped with a special fuel 
bladder, the V-22 could carry 
three people 2,100 miles with 
one-fourth the noise of a 
helicopter. 

Since Bell and Boeing 
would be obliged to swallow 
costly overruns on V-22 pro¬ 
duction, the firms will prob¬ 
ably not work on a 
commercial tilt-rotor at least 
until the mid-1990s. How¬ 
ever, a consortium of aero¬ 
space and helicopter firms 
from France, West Germany, 
Spain, Italy, and Britain is 
more committed to a civilian 
project. They launched a tilt- 
rotor program last January 
and hope to sell a craft by the 
late 1990s, the earliest a U.S. 
version could be available. 


Jacques Andres, a spokes¬ 
man for Aerospatiale, a 
French firm in the consor¬ 
tium, says European govern¬ 
ments will commit 50 to 60 
percent of the program’s 
funds to design and manufac¬ 
ture the tilt-rotor. Eurofar, as 
the venture is called, has al¬ 
ready spent $30 million on re¬ 
search. According to Andres, 
the European tilt-rotor will 
look similar to the Osprey 
and also be made of compos¬ 
ite materials. In the Eurofar 
version, only the rotors and 
not the entire rotor cell will 
tilt. 

The consortium plans to 
build a 30-passenge" vehicle, 
which Andres say: will serve 
a different market from the 
probably larger Bell and 
Boeing craft. “We see a po¬ 
tential market for 1,000 ma¬ 
chines,” Andres estimates. 

Eurofar worries propo¬ 
nents of a U.S. civilian craft, 
including Rep. Tom Lewis 
(R-Fla.), a member of the 
House Committee on Science, 
Space, and Technology. Tilt- 
rotors could be a billion-dol- 
lar industry by the year 2000, 
and James Greene, an aide to 
Lewis, believes the first com¬ 
mercial product available will 
take the lion’s share of the 
market. 

Meanwhile, the Pentagon is 
bullish on the tilt-rotor. Ad¬ 
vocates had worried that 
since most major military 
programs are under review, 
the $23.7 billion price tag for 
the craft would make it an ob¬ 
vious target for Pentagon belt 
tightening. But the Defense 
Department’s review staff de¬ 
cided in July to accelerate the 
program, not to cut it. While 
the final decision rests with 
Congress and the president, 
the Navy and the Marines 
look forward to an early de¬ 
livery of V-22s. □ 


THOMAS KIELY is a frequent 
contributor to Trends. 


Japan s Eco Rag 



hey say that 96 
percent of the Jap¬ 
anese love nature, 
but it is a passive 
love. People aren’t really con¬ 
cerned,” observes Ichiro Ka- 
jiki, publisher of Oikos, the 
first general circulation mag¬ 
azine in Japan devoted to 
ecology. 

Kajiki’s lament is a familiar 
one. Japan, a nation that 
prides itself on a tradition of 
aesthetic appreciation of na¬ 
ture, has also garnered a rep¬ 
utation for disregarding the 
ecological consequences of 
development. Unfettered in¬ 
dustrial growth caused a 
series of environmental dis¬ 
asters in the 1970s, and an 
aggressive anti-pollution 
movement emerged in re¬ 
sponse. But the movement 
subsided after the govern¬ 
ment enacted some of the 
world’s toughest pollution 
standards, eliminating pollu¬ 
tion’s most visible evidence. 

“An ethic of proteaing na¬ 
ture has never taken hold 
in Japan,” comments Kajiki, 
a graphic designer who 
founded Oikos with his wife, 
illustrator Nanami Kura- 
sawa, in 1987. Named after 
the Greek root of “ecology,” 
Oikos appears quarterly. Its 
circulation is limited—a lean 
3,000—but it bravely pro¬ 
claims itself “the magazine of 


all life on earth.” 

“What we are trying to 
do,” explains Kurasawa, who 
is editor, “is to introduce new 
ideas in ways that everyone 
can understand. We hope to 
broaden people’s perspec¬ 
tives, to explore the ways we 
can change our own lives to 
make them more ecologically 
sound.” The magazine is a 
potpourri of interviews with 
ecologists, snippets of infor¬ 
mation on topics like non- 
pasteurized milk, and special 
sections on subjects ranging 
from do-it-yourself solar-en¬ 
ergy projects to the pollution 
of Tokyo Bay. 

One of the first issues fo¬ 
cused on whaling, which the 
magazine described as “a lit¬ 
mus test for Japan’s inter¬ 
national consciousness.” De¬ 
spite intense international 
pressure, Japan whaled until 
last year, when the Interna¬ 
tional Whaling Commission 
banned the practice. Even 
then, taking advantage of a 
loophole that allows hunting 
for scientific research, ships 
continued to track down Ant¬ 
arctic minke whales and mar¬ 
ket the meat. 

“Japanese whalers have 
mounted a successful [domes¬ 
tic] public-relations campaign 
that portrays the whaling ban 
as another example of Japan 
bashing,” Kajiki notes. Tliat 



The Japanese publication 
Oikos calls itself “the 
magazine of all life on 
earth.” 
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PLANT CRIES 

At the University of Califor¬ 
nia, Davis, biochemist Teresa 
Fan and environmental chem¬ 
ist Richard Higashi are listen¬ 
ing to the radio signals of 
plants and marine animals 
that are under stress. The re¬ 
search, which is providing in¬ 
sights into the chemical 
processes that make life pos¬ 
sible, could also improve 
studies of how pollutants af¬ 
fect organisms. 

Fan and Higashi are using 
nuclear magnetic resonance 
(nmr) spectroscopy, long a 
tool for chemists interested in 
the structure of molecules and 
more recently a diagnostic 
tool in medicine. In one ex¬ 
periment, the Californians are 
tracking the biochemical re¬ 
actions within the cells of two 
varieties of barley that toler¬ 
ate salt differently. The re¬ 
sults could help plant 
breeders design hardier crops 
by zeroing in on genes that 
code for high salt tolerance. 

NMR instruments create en¬ 
ergy shifts in atoms. Com¬ 
puter analyses of the 
distinctive radio signals these 
shifts yield can reveal chemi¬ 
cal reactions that are occur¬ 
ring inside organisms. 


BAY LIGHTS 

Tbe lights on San Francisco’s 
Bay Bridge will soon be 75 
percent more efficient. In 
1986, to celebrate the 
bridge’s fiftieth anniversary, 
612 64-watt incandescent 
lamps were strung from the 
main suspension cables, out¬ 
lining the bridge’s entire 
three-mile span. TTie public 
liked the effect so much that 
officials decided to keep the 
lights—but the electricity has 
cost about $1,000 a month. 

Now those 612 bulbs are 
being replaced with nearly 
1,700 compact fluorescents, 
which are much cheaper to 
operate. Manufacturers do¬ 
nated most of the equipment, 
and the rest was purchased at 
a deep discount. Pacific Gas 
and Electric also contributed 
to the upgrade, as did motor¬ 
ists who voluntarily chipped 
in quarters at toll booths. 

POTHOLE 

PREVENTION 

University of South Carolina 
civil engineers Ronald Baus 
and Richard Ray are waging 
war on potholes. Their proj¬ 
ect could reveal which roads 
need repaving and how much 
material is needed. “The bot¬ 
tom line is more efficient use 
of paving materials,’’ says 
Baus, noting that his “state 
spends between $25 million 
and $30 million a year on re¬ 
surfacing.’’ 

Currently, repair 
are based “on a visual in¬ 
spection and past 
experience,” says 
Ray. He explains 
that the new 
system will de¬ 
tect “] 
ment 
may not 


ually look distressed but may 
in fact be rapidly deteriorat¬ 
ing.” 

Baus and Ray work out of 
a modified GMC Suburban 
camper that tows a 14-foot 
trailer containing 55-pound 
metal weights and a circular 
metal plate with sensors at¬ 
tached. The driver lowers the 
plate onto roads and drops 
weights onto it. The sensors 
measure the effea of the fall¬ 
ing weights on the pavement, 
and with this information the 
engineers can calculate the 
highway’s condition. 

DANCE PHYSICS 

Four years after the publica¬ 
tion of The Physics of Dance, 
Kenneth Laws continues to 
apply his scientific training to 
ballet. In the book, the Dick¬ 
inson College physicist ex¬ 
amined solo dance. Now he 
is revealing how the same 
principles might help duos. 

A student, teacher, and per¬ 
former with the Central Penn¬ 
sylvania Youth Ballet, Laws is 
researching one of the most 
common duo movements, the 
straight lift. He had expected 
the vertical force exerted by 
the man to lift the woman 
would be greatest when she is 
highest in the air. Not so. As 
a result, he says, a large force 
must be exerted inward on 


her waist then. Otherwise, 
“it’s hard to keep her from 
slipping through the hands.” 
Moreover, since the vertical 
forces are greater when the 
woman is coming down, “the 
lifting partner must be espe¬ 
cially conscious of his body 
position at that point in order 
to avoid injury.” 

Laws videotapes dancers 
and measures their location 
frame by frame. Using a per¬ 
sonal computer, he produces 
a graph showing how the 
force exerted by the lifting 
partner varies. 


THE PIPERS PAY 

Bagpipe players beware, warn 
Robert Hartenstein and Ste¬ 
phen Brittain. In a letter to the 
American Medical Associa¬ 
tion’s Archives of Otolaryn¬ 
gology, the doctors say that 
the potential for temporary 
hearing loss or permanent ear 
damage from the Scottish in¬ 
strument “is often ignored 
... despite its considerable 
volume.” 

Hartenstein and Brittain 
measured sound levels during 
solo indoor and outdoor per¬ 
formances. In both cases, the 
levels reached 105 decibels at 
the piper’s left ear. Outdoor 
levels hit 115 decibels inside 
part of the same ear. The 
maximum noise suggested by 
federal regulators is 105 dec¬ 
ibels for an hour or 115 dec¬ 
ibels for 15 minutes. 


M OCTOBER 1988 


ILLUSTRATIONS: JON McINTOSH 

































TRENDS 



Patented Animals 


campaign has been so effec¬ 
tive that the save-the-whales 
movement is virtually non¬ 
existent. “There is strong re¬ 
sistance to not being able to 
eat whale,” Kajiki says, even 
though such fare comprised 
less than 1 percent of the meat 
and fish in the Japanese diet 
before the ban. Traditionally 
a working-class food, whale 
is now a gourmet dish be¬ 
cause it is scarce. 

The plight of the Japanese 
river otter, another cause 
championed by Oikos, has re¬ 
ceived far less public atten¬ 
tion. Once abundant in much 
of Japan, the river otter is on 
the verge of extinction, in 
large part because its coastal 
breeding grounds have been 
intensively developed. “The 
case of the river otter illus¬ 
trates a fundamental prob¬ 
lem,” Kajiki suggests. “The 
Japanese see this as a choice 
between development and na¬ 
ture. We try to make the point 
that it is ... a question of liv¬ 
ing together with animals.” 

Local Protest 

The Japanese government de¬ 
fends its development policies 
by emphasizing Japan’s lack 
of land and natural resources. 
Only occasionally have these 
policies been challenged, usu¬ 
ally by regional opponents of 
specific projects. The summer 
1988 issue of Oikos featured 
one such opponent, the vil¬ 
lage of Shiraho, which is pro¬ 
testing plans to build an 
airport on a coastal landfill. 

Shiraho is on Ishigaki is¬ 
land in the semitropical Oki¬ 
nawa archipelago, an area the 
government has targeted for 
tourism. To accommodate 
visitors, the government plans 
an airport large enough for 
Boeing 747s. However, the 
proposed site for the airport 
landfill encompasses a unique 
coral reef, one of the few 
healthy ones left in Okinawa. 


The reef contains the only 
known stand of Heliopora 
coral north of the equator, 
along with 60 other coral spe¬ 
cies. In 1984, a reef survey 
was conducted by the Cous¬ 
teau Society—Japan has no 
comparable organization 
dedicated to marine ecol¬ 
ogy—and Jacques Cousteau 
wrote a letter of opposition to 
Okinawa’s governor. There 
was no response. This Feb¬ 
ruary, the International 
Union for the Conservation 
of Nature appealed for a halt 
to the projea, but the gov¬ 
ernment has only slightly 
modified construction plans. 

The one issue that might 
transcend localism is nuclear 
energy. TTie Chernobyl acci¬ 
dent drew attention to the 
faa that Japanese authorities 
have made no provision to 
evacuate people during an ac¬ 
cident, and the industry has 
even deemed such plans un¬ 
necessary. But early in 1988, 
nuclear plants began tests at 
running at less than full level 
as a way to deal with excess 
capacity in Japan’s electrical 
power system. This ignited 
opposition, since the Cher¬ 
nobyl accident occurred dur- 
ing the same kind of 
operation. Within weeks, 
over a million people signed 
petitions against the tests, and 
several large protests took 
place. Editor Kurasawa notes 
that the opposition to Japan’s 
36 nuclear power plants has 
been uncoordinated, and 
says, “We hope to build con¬ 
nections among these local 
movements.” 

She adds that some people 
think the questions Oikos 
poses put it 10 years ahead of 
its time. “The question is, 
how can we last that 
long?” □ 


JOHN JUNKERMAN, a Somer¬ 
ville, Mass., free-lance urriter, has 
been reporting on Japan for over 
a decade. 


n April 1987, the 
U.S. Patent and 
Trademark Office 
stated its intention 
to “consider applications for 
patents on new types of ani¬ 
mals produced by human in¬ 
tervention.” One year later, a 
laboratory mouse carrying a 
gene that makes it more sus¬ 
ceptible to cancer became the 
first animal to be patented. 
Crafted by Philip Leder at the 
Harvard Medical School and 
Timothy Stewart, now at Ge- 
nentech in San Francisco, the 
mouse is designed to be ideal 
for testing cancer-causing 
substances. 

The creature’s utility not¬ 
withstanding, legislation 
calling for a two-year mora¬ 
torium on animal patents is 
now pending in the Senate 
and the House. Over 30 rep¬ 
resentatives have asked for a 
temporary halt to animal pat¬ 
ents, and several days of hear¬ 
ings held before the House 
Judiciary Committee last year 
fueled the legislators’ caution. 
The hearings highlighted 
what the sponsors of the leg¬ 
islation call the “extraordi¬ 
nary economic, environmen¬ 
tal, and ethical conse¬ 
quences” of the decision to 


patent animals. 

“While the new patent pol¬ 
icy will affect almost every 
sector of the economy,” Rep. 
Charlie Rose (D-N.C.) told 
the committee, the central 
concern is the potential im¬ 
pact on agriculture. “This 
new policy places major 
chemical, biotechnological, 
and pharmaceutical compa¬ 
nies in the position to vir¬ 
tually take over animal 
husbandry in America,” he 
charged. 

Cary Fowler, program di¬ 
rector for the Rural Advance¬ 
ment Fund in Pittsboro, N.C., 
says that patents attract a big 
corporation because they help 
ensure profits. He notes that 
concentration of ownership 
took place in the seed indus¬ 
try after the government ap¬ 
proved seed patents under the 
Plant Variety Protection Aa 
in 1970. 

Corporations interested in 
developing genetically altered 
animals point out that better 
breeds wouldn’t reach the 
market without such profit 
motivation. “If we don’t have 
patents on animals, there’s no 
incentive to put money into 
developing a more valuable 
animal,” says Winston Brill, 
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vice-president of R&D at 
Agracetus in Middleton, Wis. 

Keith Stroup of the League 
of Rural Voters, a family- 
farm advocacy group, re¬ 
sponds that research occurred 
before the patent office even 
hinted at the new policy. 
“There’s no reason to think 
that it would come to a halt 
if animals aren’t patented.” 

It’s Supercow! 

Under the current system, 
both an animal and its prog¬ 
eny will be covered by a pat¬ 
ent. The holder could demand 
royalties from farmers or set 
the conditions of sale on pat¬ 
ented offspring. 

“Simply collecting royalties 
would be an administrative 
nightmare,” says Tom Cook, 
director of industry affairs for 
the National Cattleman’s As¬ 
sociation. Moreover, one pat¬ 
ent per animal is the least 
complicated scenario. Since 
genes could also be patented, 
cows could come with a list 
of patents. 

Stroup contends that the 
United States faces a choice 
between “adopting a system 
that either includes family 
farmers or turns the industry 
over to half a dozen corpo¬ 
rations.” It’s just a matter of 
time, he says, before the first 
superpig or supercow is pat¬ 
ented. Such a superanimal is 
likely to be a good deal more 
expensive than traditional 
breeds, possibly too expen¬ 
sive for small farmers. It 
would yield more product, 
cutting the cost of production 
in the long run, but only for 
farmers who could afford the 
initial expenditure. Depart¬ 
ment of Agriculture scientists 
in Beltsville, Md., have al¬ 
ready made a leaner pig by 
fitting it with a cow’s growth- 
hormone gene. However, the 
crossed eyes and arthritic legs 
of this rust-colored hybrid are 
just two of many problems 


that must be worked out be¬ 
fore it becomes a candidate 
for patenting. 

According to Fowler, farm¬ 
ers may not be the only spe¬ 
cies driven to extinction by 
animal patents. The biologi¬ 
cal diversity of domestic 
breeds, he says, could wane. 
Again, Fowler draws his con¬ 
clusions from the seed indus¬ 
try, where 4.5 percent of old 
varieties are being dropped 
from the catalogs each year. 

“The economic push is for 
a company to get rid of a non- 
patented variety,” he says. 
“The profit margin is greater 
on a patented product. So 
without a program to pre¬ 
serve existing species, patent¬ 
ing is actually a catalyst to 
extinctions.” 

Widespread uniformity 
among domestic species 
would increase the chances of 
a single disease sweeping an 
animal population. “Raising 
the uniformity of the gene 
pool increases the chances 
that whole herds will be 
wiped out,” says Susan Shen, 
an Office of Technology As¬ 
sessment specialist on species 
diversity. 

Considering these ecologi¬ 
cal and economical threats, 
the patent office’s decision to 
issue animal patents might 
appear hasty. However, the 
agency says it only made a le¬ 
gal decision based on a 1980 
U.S. Supreme Court ruling 
that Congress intended pat¬ 
ents to cover “anything under 
the sun made by man.” More¬ 
over, the patent office agrees 
that Congress should decide 
the ethics of the matter. 

In the meantime, 30 animal 
patent applications awaited 
approval at last count. All 
signs indicate that the patent 
office will continue issuing its 
stamp of approval unless 
Congress orders a halt. □ 


SHAWNA VOGEL is an asso¬ 
ciate editor at Discover magazine. 


ear gases are gen¬ 
erally thought to 
be unpleasant but 
I_I harmless, and un¬ 

til recently experts considered 
o-chlorobenzylidene maloni- 
trile, popularly known as cs, 
to be no exception. 

However, cs has now come 
under international criticism. 
Palestinian civilians, doctors, 
and officials have charged 
that the Israeli army has mis¬ 
used it in the West Bank and 
Gaza Strip, causing scores of 
civilian deaths, miscarriages, 
and other injuries. 

Israeli officials contend that 
these claims are unsubstan¬ 
tiated. “We have not seen any 
cases where it could be 
proven by a coroner that any¬ 
body has been killed due to 


exposure to tear gas,” Brig. 
Gen. Yehuda Danon, the Is¬ 
raeli army’s surgeon general, 
told the Washington Post. 
“And we have no scientific 
evidence that there have been 
more miscarriages following 
the use of [cs].” 

The controversy swells a 
debate over the potential 
long-term effects of cs. In a 
report last year on the use of 
the gas against South Korean 
student dissidents, the Bos¬ 
ton-based Physicians for Hu¬ 
man Rights (PHR) urged a 
ban on it. PHR executive di¬ 
rector Jonathan Fine says, 
“It’s a misnomer to call cs 
‘tear gas.’ In my opinion it’s 
really poison gas.” 

CS takes its name from Ben 
Corson and Roger Stoughton, 
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In February, Israeli border 
police in Jerusalem fired 
tear gas after Palestin* 
Ians threw stones at 
them. 


who first prepared it in 1928. 
Although called a gas, it is ac¬ 
tually a solid that is mixed 
with a pyrotechnic base and 
then exploded or sprayed by 
means of compressed air or 
other forms of pressure. Vic¬ 
tims cough, tear, retch, and 
sometimes vomit. Their eye¬ 
lids close, and they feel pain 
in their eyes and nose. Human 
Toxicology describes cs as 
“about 10 times more potent 
than CN [another tear gas]... 
but significantly less toxic.” 
Because cs is not deadly in 
open spaces, it is popular with 
governments acting against 
street demonstrations. Riot 
Control—Materiel and Tech¬ 
niques by Col. Rex Applegate 
terms it “a nonlethal riot-con¬ 
trol weapon.” 

The U.S. Army began pre¬ 
paring cs in 1959 for combat 
training and riot control. It 
has been widely used ever 
since—by various South Viet¬ 
namese regimes in the 1960s 
against Buddhist monks; by 
the British in Northern Ire¬ 
land; and against Palestinians 
since January. 

However, U.S. military and 
police literature warns 
against firing cs near hospi¬ 
tals, schools, nursing homes, 
and similar institutions. It is 
not meant to be used indoors 
or in semi-enclosed spaces. 
Cannisters from the gas’s U.S. 
manufacturer. Federal Labo¬ 
ratories of Saltsburg, Pa., 
read, “WARNING. FOR 
OUTDOOR USE ONLY. 
NOT TO BE FIRED DI¬ 
RECTLY AT PERSONS OR 
INJURY MAY RESULT.” A 
Swiss journal says the gas 
“qualifies as a potentially 
dangerous substance” that 
can cause serious health com¬ 
plications in high and “un¬ 
even” concentrations—for 


instance, if it builds up in 
small courtyards and alleys. 

Infants and Elders 

According to officials work¬ 
ing for the U.N. Relief and 
Works Agency (UNRWA) in 
Palestinian refugee camps— 
including Dr. Samir Badri, 
UNRWA’s chief health officer 
in the Gaza Strip—cs caused 
over 1,200 injuries, dozens of 
miscarriages, and at least 11 
deaths between December 
and May. The United Nations 
estimates 44 cs-related deaths 
from December through June. 
Health officials and civilians 
charge that soldiers have fre¬ 
quently fired the gas into 
houses, courtyards, stores, 
and clinics. 

TTie state of virtual warfare 
in the West Bank and Gaza 
since December complicates 
the task of compiling accurate 
statistics on such claims. This 
is particularly true of miscar¬ 
riages, because no compre¬ 
hensive baseline data exist. 
And medical journals contain 
almost no references to fetal 
deaths, perhaps because cs 
has rarely been used so per¬ 
vasively against civilians. 

It is clear that cs in high 
concentrations has killed lab¬ 
oratory animals. Autopsies 
have indicated that the ani¬ 
mals died from hemorrhages 
and accumulated fluid in their 
lungs. Medical literature doc¬ 
uments at least two human 
deaths; the victims had simi¬ 
lar lung damage. The Physi¬ 
cians for Human Rights 
report on South Korea states 
that cs “can, in some cases, 
result in pneumonia, pulmo¬ 
nary edema (accumulation of 
fluid in the lungs), heart fail¬ 
ure, and liver damage.” 

PHR stresses that, like all 
noxious chemicals, cs is par¬ 
ticularly risky for hospitalized 
patients, children, elders, and 
the chronically ill. In the 44 
cs-related deaths estimated 


by the United Nations, 55 
percent of the viaims were 
under 16 years old—88 per¬ 
cent of those were under 6 
months—and 18 percent 
were over 66. According to 
Save the Children, a volun¬ 
tary agency that has studied 
the child deaths, 75 percent of 
the cannisters implicated in 
the deaths landed either in a 
house or in front of an open 
door or window. In 79 per¬ 
cent of these cases, medical 
personnel and the family re¬ 
ported that the children had 
previously been healthy. And 
although it is unclear why cs 
would kill a fetus, Badri told 
the Washington Post, “When 
you see a woman with no pre¬ 
vious history of miscarriages 
or bleeding, and after expo¬ 
sure to tear gas she bleeds and 
aborts, you can safely say it 
is the gas.” 

Dr. Issa Satti, direaor and 
chief surgeon at Ramallah 
Hospital in the West Bank, 
says that soldiers fired two cs 
canisters into the maternity 
recovery ward, despite the 
warnings on them. “I thought 


I would just throw them out 
the window, but 1 could 
hardly get into the room. It 
was so concentrated. I started 
to cough, and then I couldn’t 
breathe.” Five women and 
four babies had been evacu¬ 
ated before Satti entered. 

cs is very stable and only 
slightly soluble in water, so it 
stays where it lands—for ex¬ 
ample, on surfaces and in 
crevices. In the Ramallah hos¬ 
pital’s maternity ward, “even 
24 hours later you couldn’t 
enter the room,” says Satti. 

A variety of human-rights 
organizations, including the 
Washington-based Arab 
Anti-Discrimination Com¬ 
mittee, has publicly protested 
the use of cs gas. As a result. 
Federal Laboratories has 
not sent cs to Israel since 
May. However, Burl Alison, 
vice-president of Trans- 
Technology Corp. (Federal’s 
parent company) will not say 
the company has suspended 
sales: “TTie State Department 
has approved shipments of 
tear gas to Israel, and we sup¬ 
port that stand.” □ 


Two Palestinian youths 
hurl stones as an Israeli 
army tear-gas cannister 
explodes nearby. 


ELLEN CANTAROW has long 
reported on the Mideast for the 
Village Voice, Mother Jones, and 
other publications. 
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SAMUEL C. FLORMAN 


Liberating Technologies 


D uring the recent political unrest in 
Panama, one particular story cap¬ 
tured my attention. A group of 
Panamanian expatriates living in Washing¬ 
ton, D.C., avoided the Noriega government’s 
press restrictions by sending censored news 
reports to their homeland via telefax. The 
anicles arrived at business offices in Pana¬ 
ma City and then were transmitted to 
churches, schools, and labor union head- 
quaners. From there, opponents of the re¬ 
gime distributed the information to large 
numbers of people throughout the country. 
According to one leader of the enterprise, the 
process represented “death to dictators, be¬ 
cause what can they do to stop trans¬ 
mission.^” 

Long feared as a sinister tool in the hands 
of tyrants, today’s technology is proving in¬ 
stead to be a champion of liberty. The tele¬ 
fax is merely one of the latest instruments 
of liberation available to oppressed peoples. 
For 500 years, the printing press has been a 
fundamental component of democracy. To¬ 
day, the produas of the electronic revolution 
are facilitating communication to a degree 
never seen before and in ways that are ex¬ 
tremely difficult to repress. 

Breaking the Monopoly on Information 

Examples of technology’s role in the world¬ 
wide battle for freedom of information are 
legion. The downfall of the shah of Iran was 
due in part to the simple tape recorder. Mes¬ 
sages from the Ayatollah Khomeini were 
taped at his exile headquarters outside Paris, 
smuggled into Iran, copied and recopied, 
and distributed by the thousands. In the Iran 
of today, movies banned by the fundamen¬ 
talist Islamic government are widely dissemi¬ 
nated on videocassette tapes. 

During the heavily contested 1986 elec¬ 
tion between then-president Ferdinand Mar¬ 
cos and Corazon Aquino in the Philippines, 
an independent poll-watcher’s group used 
computer disks encoded with original vot¬ 
ing results as potential evidence against later 
tampering by supporters of the Marcos 
regime. 

In the Soviet Union, the “alternative press” 
has staned to make use of desktop publish- 


SAMUEL C. FLORMAN, A CIVIL 
ENGINEER, IS THE AUTHOR OF 
ENGINEERING AND THE LIBERAL 
ARTS, THE EXISTENTIAL PLEA¬ 
SURES OF ENGINEERING. BLAMING 
TECHNOLOGY, AND THE CIVILIZED 
ENGINEER. 



New 

communications 
technologies are expanding 
freedom of irformation 
around the 
world. 


ing. Lev Timofeyev, the editor of Referen¬ 
dum, an unofficial opinion magazine, has 
a Ibshiba 1000 personal computer and a Ko¬ 
dak Diconix printer, purchased by friends at 
a Moscow second-hand store. “Modem 
technology will spread and come into its 
own,” says Timofeyev. “The authorities al¬ 
ready are losing control over the spread of 
information.” 

In the United States, the new technologies 
are also having a beneficial effea. Recently, 
critics have deplored what they see as a grow¬ 
ing concentration of the American media. 
And yet, the enormous expansion of cable 
television, electronic publishing, and net¬ 
working through computer modems is help¬ 
ing to disperse the vaunted power of the 
press. 

Admittedly, the propaganda tools avail¬ 


able to authoritarian leaders remain formid¬ 
able. And it need hardly be said that the new 
technologies of communication won’t auto¬ 
matically bring about a golden age. 

Indeed, the electronic revolution confronts 
us with many new difficulties. For one, great 
vigilance will be required to ensure that the 
electronic systems we put in place are main¬ 
tained and protected. Having a global infor¬ 
mation network will prove small comfort if 
everything hinges on a few satellites con¬ 
trolled by unaccountable political and eco¬ 
nomic organizations. And we dare not let the 
manufaaure and distribution of cracial 
elements—microchips, for example—be 
dominated by any particular nation or 
group. Security, redundancy, maintenance, 
and continued availability of information 
technology to all—these must be our con¬ 
stant concerns in the era of the open world 
community. 

There are also new threats to freedom in¬ 
herent in increasing technological sophisti¬ 
cation: electronic eavesdropping, computer 
analysis of individuals’ habits, aerial photo 
analysis, mind-altering drugs, and so forth. 
The dangers stemming from Big Brother do 
not disappear just because the hazards of 
thought control are found to have been over¬ 
stated. And the dangers to Big Brother—the 
predicaments of governments confronted 
with technically sophisticated criminals and 
terrorists—are ever more daunting. 

The Genie in the Bottle 

Finally, in our daily lives, how will we cope 
with the new capabilities provided by tech¬ 
nology? What will we do with our increas¬ 
ing freedoms? Do we want to make use of 
electronic polls that can reveal instantane¬ 
ously how every citizen feels about any given 
issue? How much pure democracy can we 
absorb? Should we tolerate automatic 
telephone-dialing devices that, according to 
the Direa Market Association, already reach 
more than 7 million Americans daily? If not, 
how and by whom are they to be controlled? 

We have often thought of technology as 
a fairytale monster that, once created, might 
control and destroy us. A more apt parable 
is that of the genie in the bottle. After being 
released, the genie neither threatens nor con¬ 
strains, but rather offers to fulfill wishes. 
And the moral of many a fairytale is that, 
when people are offered their heart’s desire, 
they often make wishes they live to regret. 
Technology, like the genie, confronts us not 
with slavery, but with something nearly as 
vexatious: freedom of choice. □ 
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This holiday, 
give your 
Uncle Harry 
some real 
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T_Jncle Harry thinks he knows 
everything about everything, 
especially when it comes to 
science and technology. And 
he loves to argue about it all. 
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BENNETT HARRISON 


The Great U-Turn 


E ver since the Second World War put 
an end to the Great Depression, 
Americans have assumed that 
prosperity and economic equality were on 
the rise. And indeed, during much of the 
postwar era, they were. 

But during the past decade, this trend has 
taken a sharp U-tum. Average real family in¬ 
comes have stagnated; average wages have 
declined; and the distribution of income, 
earnings, and wealth has become increasing¬ 
ly unequal. Even middle-class families are 
feeling the impact—more than at any time 
since the 1930s. 

The Trend to Polarization 

Consider the backbone of the U.S. labor 
force—workers who are employed year 
round and full time. This group includes few 
teenagers or elders, and consists dispropor¬ 
tionately of people with families to support. 

From the early 1960s to the late 1970s, the 
proportion of lowest-paid workers in this 
category—those with annual wages below 
$11,000 measured in 1986 dollars—fell 
steadily from more than 20 percent to less 
than 14 percent. Since then, however, the 
percentage has grown. Of the new year- 
round, full-time jobs created between 1973 
and 1979, two business-cycle peak years, 
about one in five paid wages this low. Since 
1979, that proportion has nearly doubled to 
36 percent. Meanwhile, the share of year- 
round, full-time workers at the other end of 
the wage spectrum, earning more than 
$44,000 a year, has also grown, signaling in¬ 
creased inequality and economic polariza¬ 
tion in U.S. society. 

What is causing this U-mm.’ Not the over¬ 
crowding of the labor market produced by 
the baby boom, nor any special faaors con- 
neaed with sex, race, or particular sectors 
of the economy. The U-tum appears in the 
data for all age groups, for both men and 
women, for whites as well as workers of 
color, for services as well as manufacturing, 
and for all regions of the country. While the 
proliferation of low-wage employment is cer¬ 
tainly more serious for the poorly educated, 
to some extent the U-tum even affeas col¬ 
lege graduates. Moreover, it has continued 
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The American 
dream of increasing 
equality has taken a 
turn for the 


worse. 


right through the recent economic recovery, 
demonstrating that it is not purely a func¬ 
tion of the business cycle. 

Misguided Wage Cutting 

Rather, the U-tum is the result of unique 
historical circumstances. In the late 1960s, 
full employment—laigely due to government 
spending on the Vietnam War—and in¬ 
creased social regulation pushed wages up 
and put a squeeze on corporate profits. At 
the same time, unprecedented foreign com¬ 
petition forced U.S. firms to think twice 
about passing along their rising costs to cus¬ 
tomers in the form of higher prices. 

Faced with the twin prods of higher costs 
and stronger competition, companies could 
have opted for the only sensible long-mn so¬ 


lution consistent with a rising standard of 
living: increasing productivity. Major invest¬ 
ments in new technology, more constructive 
and cooperative labor-management rela¬ 
tions, and the closer integration of market 
research and produa design with actual 
production would all have helped. Indeed, 
during the same period our Japanese, Ger¬ 
man, Italian, and Scandinavian competitors 
were pursuing precisely such strategies. 

Instead, more and more American corpo¬ 
rations opted to restore profitability by cut¬ 
ting costs, especially labor costs. They 
declared wage freezes, demanded employee 
concessions, and introduced two-tiered pay¬ 
ment schemes. They converted many full¬ 
time positions into part-time jobs and sub- 
contraaed work to outside, generally lower- 
wage suppliers. 

Government, both before and after the 
election of Ronald Reagan, added to the 
problem. Tight monetary policy created a 
deep recession, eroding workers’ bargaining 
power still further. Rapid and poorly 
planned deregulation encouraged compa¬ 
nies to seek short-term cost savings at the ex¬ 
pense of long-term investment and growth. 
And anti-union policies at the White House 
and the National Labor Relations Board 
made it more difficult for unions to keep a 
floor under wages in order to protea work¬ 
ers’ purchasing power. 

Relearning an Old Truism 

There’s an old truism that American 
managers seem to have to relearn every 50 
years: the wages they see as a “cost” are also 
the foundation of our country’s standard of 
living. That’s why economic strategies based 
on low-wage, export-led growth are fun¬ 
damentally mistaken. 

Because of the low cost of living in newly 
industrializing countries, U.S. wages can 
never be driven low enough to make our 
labor costs competitive. And without stead¬ 
ily rising wages, workers have no incentive 
to acquire the new skills or to partipate in 
the labor-management dialogue on which 
improving produaivity ultimately depends. 
Finally, at a time when debt-to-equity ratios 
are so high that lowering interest rates has 
little impaa on corporate investment strate¬ 
gies, the best stimulus for investments in new 
produa technology is the increased demand 
that better wages make possible. 

For all these reasons, the U-turn is not 
only socially divisive but economically 
harmful. Stopping it is crucial to restarting 
the American economy. □ 
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_ FORUM _ 

BY DAVID R. ZIMMERMAN 

The Enmieer’s Role 
in Heating AIDS 
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W HEN a terrible cholera outbreak 
erupted in London in 1854, Dr. 
John Snow suspected that sew¬ 
age was contaminating the district’s drink¬ 
ing water and spreading the disease. When 
Snow found that cases were clustered 
around a water pump on Broad Street, he 
persuaded skeptical authorities to remove 
the pump handle, forcing residents to 
draw water elsewhere. The epidemic 
stopped as suddenly as it had started. 

Today we are in a similar situation with 
AIDS. We need to isolate the narrowest 
and most vulnerable link of the disease’s 
chain of transmission—and interrupt it. 
Nationwide, hypodermic needles used by 
drug addicts will soon be the main route 
for the spread of AIDS. In New York City 
and northern New Jersey, they already are. 
Before large percentages of addicts are in¬ 
fected in communities across the country, 
we should promote the development of 
needles that can be used only once, and 
induce or coerce addias to use them. 

This would be a simple solution to a 
complex problem, yet it has not been vig¬ 
orously pursued. Until very recently, the 
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and moral biases 
continue to forestall 
technological efforts to 
solve our most urgent 
health problem. 


federal government has refused to grasp 
the nettle and deal with AIDS’ spread 
among addicts as a technical problem, on 
the grounds that to do so would be to 
condone drug abuse. Instead, Washington 
urges addicts to “Just say no!” Most can’t, 
and there are too few treatment slots for 
addicts who wish to quit. 

A few enlightened communities have 
bucked this political and moral agenda. 
Public agencies in San Francisco and some 
New Jersey communities distribute vials 
of household bleach to allow addicts to 
disinfect their “works.” And a program in 
Portland, Ore., lets addicts exchange dirty 
needles for clean ones. Data reported at 
the Fourth International Conference on 


AIDS, held in Stockholm in June, sug¬ 
gested that needle-exchange programs, in 
particular, slow the spread of the virus. 

These epidemic control methods have 
picked the right target, the shared needle. 
But they leave too much to chance or 
choice among notoriously self-destructive 
people. An addict who really needs a fix 
will use any needle, clean or dirty. At this 
critical—and frequent—moment, addicts 
won’t protect themselves, their lovers, or 
society at large from AIDS. 

Needles that self-destruct after a single 
use would be a better solution. Yet in the 
report by the presidential commission on 
the epidemic, which contains hundreds of 
proposals for stepping up the war against 
AIDS, there is no demand that the gov¬ 
ernment help develop such needles. In¬ 
deed, the concept is not even mentioned. 

The private sector has been only a little 
less reticent about self-destrua needles. 
Representatives of two major medical in¬ 
strument makers, Abbott Laboratories 
and Becton-Dickinson, say their biomed¬ 
ical engineers believe such needles can be 
made. But, they maintain, their companies 
are stumped by problems such as how to 
test-market and merchandise a product in¬ 
tended for illicit use. Becton-Dickinson 
also worries about how a self-destruct sy- 
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ringe could compete in price with the com¬ 
pany’s simple disposable syringe, which 
costs less than a dime wholesale. 

These do not seem to be insurmountable 
obstacles. But the only people who appear 
not to be waiting for others to act are a 
few free-lance inventors. For example, San 
Diego physicist and psychologist Philip 
Kaushall has invented a self-destrua valve 
that he says can be built into the barrel or 
needle of a syringe. The valve allows a user 
to draw a drug up once through the needle 
and into the barrel. Injecting the drug per¬ 
manently closes the valve, says Kaushall, 
who is reluctant to discuss more details 
until his device is patented and developed. 

Meanwhile, Carl R. Sahi of Coventry, 
Conn., a chemist and former assistant 
medical examiner, has developed a syringe 
in which a thin, blunt-ended metal rod is 
automatically thrust down through the 
needle as an injection is finished. The rod, 
which will not penetrate the skin, locks in 
place about 0.02 of an inch past the needle 


point, preventing reuse. 

These individual efforts are poorly fi¬ 
nanced. But they and others like them sup¬ 
port the view that the technological 
challenge can be met. 

How could addias be induced to use 
self-destrua needles? The most politically 
feasible solution could grow out of the 
safer needle designs being developed to 
protea health workers from accidental 
transmission of AIDS. These changes will 
be mandated under federal occupational 
safety laws. If the federal government stip¬ 
ulates that the safer needles should also 
self-destrua, AIDS transmission among 
addias will drop as the more dangerous 
needles fall out of the market. Other sim¬ 
ple answers also come to mind: self-de¬ 
struct needles could be government 
subsidized and sold cheaply or given away, 
without a prescription. 

The laws making it a criminal offense 
to carry a syringe without medical 
reason—common to many jurisdictions— 


could be amended. Possession of a self- 
destruct needle could be made legal, while 
the penalty for carrying reusable equip¬ 
ment could be greatly toughened. 

Our failure to seize a technological op¬ 
portunity to combat AIDS transmission by 
needles raises an old question with new 
urgency: how can critical advances that 
are not obviously profitable be developed? 
We need laws to promote such work. The 
model could be the Orphan Drug Act, 
which offers incentives to develop drugs 
with markets too small to be profitable. 

The more immediate issue is how the 
war against AIDS will be fought. Will the 
agenda be set by rational calculation? If 
so, the prospects are good, because the 
spread of the AIDS virus is governed by 
fathomable natural rules. Or will it be set 
by politics and morality? If that is the case, 
control efforts will fail—for humans re¬ 
spond to moral law inconsistently, viruses 
not at all. Technology’s advocates can no 
longer afford to be silent. D 
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tative, PHILIPS LABORATORIES, 345 
Scarborough Road, Briarcliff Manor, 
NY 10510. 

North American 
Philips Corporation 


TECHNOLOGY REVIEW 23 















The Makine 

f* 1 

ot the 
Legend 

\i\ JOHN S. 1 ANCKORI) 

The pntjert munui<er 
for the journey across the Aei>ean tells how 
his team eomhined teehnolotry with 
ftersererance to achieve the record 
for human -powered fliirht. 













B efore us lies the dark 
water of the Aegean Sea 
and 72 miles of empty 
expanse. Behind us lie 
three years of planning, 
testing, and building. 
Tomorrow one of us 
will climb into a fragile 70-pound air¬ 
craft with diaphanous wings spanning 
112 feet. With no energy except for 
the power of his legs, this pilot will 
take off in pursuit of the oldest dream 
in aviation: to fly northward from 
Crete to the island of Santorini. 

Standing on the Venetian stone 
ramparts that frame the harbor of 
Heraklion in the settling dusk of this 
April evening, I watch the last fishing 
boats churn slowly back to port. Four 
kilometers away, a hangar made of 
steel tubes and nylon sits like a child’s 
toy near the concrete bunkers of the 
Hellenic Air Force. Inside the zip- 
pered, tentlike door of the hangar sits 
the carbon fiber and plastic struaure 
that will attempt the flight: Daedalus. 

Centuries of human ambition hang 
on that name. This flight, like many 
others, was inspired by a Greek myth 
originating in the late jSronze Age and 
first recorded by Homer. According to 
legend, Daedalus, one of history’s first 
engineers and an accomplished artisan 
and architect, was imprisoned on 
Crete. To escape, he built wings of 
feathers and wax or honey. His exu¬ 
berant son Icarus, today the more fa¬ 
mous of the two, ignored the father’s 
admonitions and flew so high that the 
sun melted his wings. Though Icarus 
fell to his death, Daedalus flew on to 
safety. 

This story shows that even 35 cen¬ 
turies ago people could imagine ap¬ 
plying their minds and technology to 


JOHN S. LANGFORD, now on the research 
staff of the Institute for Defense Analyses in 
Alexandria, Va., was the project manager for 
Daedalus. While a graduate student at M.I.T., 
he also directed the successful efforts to build 
two previous human-powered aircraft. Chry¬ 
salis and Monarch. He is co-writing a book 
about the recent project entitled The Children 
of Daedalus (Viking, 1989). 



Even 35 centuries 
ago people could imagine 
applying technology 
to overcome physical 
limits. 


overcome physical limits. It also illus¬ 
trates humanity’s tenuous relation¬ 
ship with technology. The tale has 
captured the imaginations of count¬ 
less inventors who have tried to em¬ 
ulate their mythical progenitors, 
including Eilmer, an eleventh-century 
monk in Malmesbury, England, and 
Abul-Kasim Abbas in ninth-century 
Spain. Both leapt from heights with 
feathers attached to their arms, only 
to plunge to the earth below. 

Now, in 1988, we hope to recreate 
the original legend and in the process 
fly farther under human power than 
any person has yet flown. The wakeup 
call goes out to pilot Kanellos Kanel- 
lopoulos, a 30-year-old Greek cycling 
champion, who arrives at the hangar 
at 5:30 a.m. (The only Greek member 
of the rotation of five pilots, he hap¬ 
pens to be on call.) Having ridden 
more than 18,000 kilometers to train 
for this flight, Kan reports, “I am 
ready to go.” 

M.l.T. professor Mark Drela, the 
project’s chief aerodynamicist, assists 
Kan into the cockpit. They check the 
controls and the security of the four 
bottles containing a special drink that 
will serve as Kan’s coolant and fuel. 
“Have fun,” says Mark as he seals 
Kan in. The entrance hatch is covered 
with Mylar, sealed, and shrunk tight 
with a heat gun. 

In a few moments, the weight of the 
entire project will fall onto Kan’s 
shoulders. But first Steven Bussolari, 


also an M.l.T. professor and director 
of flight operations, and I must decide 
if weather conditions will finally allow 
us to take off. From a 33-foot yacht 
offshore, we scan the horizon for final 
clues, watching each wave, flag, and— 
especially—two weather balloons 
tethered near shore. 

The sea seems like glass now, but it 
hasn’t always been calm. We have 
been standing by on this island for 
three weeks, hoping for conditions 
that would enable us to realize our 
goal. Several times the pilot has sat in 
the cockpit, peering into the vanishing 
gloom, and each time the word has 
come back to wait. 

Human-Powered Flight Takes Off 

To reach this historic moment, the 
Daedalus project has built upon many 
recent efforts at human-powered 
flight. British industrialist Henry Kre- 
mer provided the impetus to these 
projects in 1959, when he offered a 
£50,000 prize for the first plane to fly 
a one-mile figure-eight course. Not 
until 18 years later did the Gossamer 
Condor, a design breakthrough 
modeled on a hang glider, capture the 
prize. Paul MacCready’s invention, 
three times the size of a normal hang 
glider yet with a similar weight, used 
aluminum tubes to form the wings, 
wires to support them, and Mylar as 
the skin. It also carried its tail in front, 
a configuration known as a canard. 
This type of plane, the first practical 
human-powered aircraft, pushed the 
limits of its design only two years later 
when a successor. Gossamer Alba¬ 
tross, captured the second Kremer 
Prize for flying the 22-mile English 
Channel. 

These planes had their disadvan¬ 
tages: the wire bracing had high aero¬ 
dynamic drag, and the tail-first design 
was unstable and difficult to fly, es¬ 
pecially at higher speeds. Thus Con¬ 
dor and Albatross, though 
breakthroughs, were evolutionary 
dead ends. Indeed, the channel flight 
had required 159 of pilot Bryan Al¬ 
len’s estimated endurance limit of 160 
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T h« •volution of hu> 
man'powored flight. 
A: Oosamm»r Condor, 
with its innovative, 
tail-first design, took the 
prise for completing a 


one-mile figure-of-eight 
in 1977. B: The Dmodalut 
team got its start with 
Chryoallo, an enormous 
biplane prompted by the 
race to fly the English 


Channel, won by Oossa- 
morAlbatromm in 1979. 
C: Monarch, smaller and 
with stored power, cap¬ 
tured the world speed 
prize in 1984. Diagram: 


An engineer’s view of 
Daodalua, which built on 
previous advances. “CP’ 
indicates carbon fiber; 
“ID” internal diameter. 
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minutes. The field of human-powered 
flight did not revive until Kremer of¬ 
fered a £20,000 speed prize four years 
later, motivating designers to produce 
smaller and more maneuverable air¬ 
craft. These efforts culminated in the 
flight of the M.I.T.-built Monarch, 
which completed a 1,500-meter 
course at an average speed of 21 miles 
per hour in 1984. 

This generation of aircraft used new 
materials, including graphite-epoxy 
composites in the structure, special¬ 
ized airfoils (the two-dimensional 
cross section of the wing), an elec¬ 
tronically controlled propeller, and 
the lessons gained from previous 
flights. In the aftermath of Monarch’s 
achievement, Mark Drela and 1, both 
veterans of that project, wondered 
what might happen if the new tech¬ 
nology of the speed planes were in¬ 
corporated into a long-duration 
aircraft. 

In May of 1984 I found myself por¬ 
ing over nautical charts of the Aegean 
and doing preliminary design calcu¬ 
lations. It was clear that a flight of a 
hundred miles might be possible given 
favorable weather. Such a flight 
wouldn’t reach Sicily, frequently cited 
as Daedalus’s ultimate destination, 
but could go as far as either the Greek 
mainland or the island of Santorini. A 
colleague who visited Greece reported 
that winds in the region were noto¬ 
riously strong, but we decided to set 
up a series of automated weather sta¬ 
tions in the Aegean to determine 
whether a human-powered flight 
might work. 

By February 1985 we had secured 
seed money from the Smithsonian In¬ 
stitution, and by the following year we 
had concluded that the projea was 
definitely feasible, although weather 
would indeed be problematic. Winds 
were calmest during the summer, but 
high temperatures then would cause 
the pilot to overheat while pedaling. 
However, our data indicated that the 
air might be still enough during five 
or six spring and autumn days to at¬ 
tempt a flight. 


Designing the Plane 

Much of the technology required for 
the flight was still in the laboratory 
stage. Drela, for example, had devel¬ 
oped a new computerized approach to 
low-speed airfoil design for his doc¬ 
toral thesis, but it had never been 
tested on an actual wing. Structural 
engineer Juan Cruz, who had worked 
at Beech Aircraft on the new all-com¬ 
posite business plane Starship, had 
heard about some exotic carbon fibers 
available only in limited quantities for 
satellites, but he had never seen, much 
less used, any. 

We decided to build a prototype air¬ 
craft, a rugged workhorse that could 
be used for research and pilot training 
for the actual Daedalus planes to fol¬ 
low. Thus, an 18-member team of stu¬ 
dents, former students, and young 
M.I.T. faculty set out in the summer 
of 1986 to build the prototype for 
Daedalus, the Michelob Light Eagle. 

After more than 15,000 hours of 
design and construction, the Light Ea¬ 
gle set four world records for distance 
and duration at Edwards Air Force 
Base in California in January 1987. 
The plane also carried a dozen exper¬ 
iments to determine the exact power 
required to fly it—including measur¬ 
ing the torque of the propeller drive 
shaft and the oxygen consumption of 
the pilots. Chemicals painted on the 
wings revealed airflow patterns, 
which could be compared with Dre- 
la’s computerized prediaions. These 
valuable experiments revealed that the 
plane required about 1.5 watts of 
power for every pound the pilot 
weighed: a 150-pound person would 
have to expend about .30 horsepower. 
This meant that, as expected, the 
Light Eagle was not good enough: a 
pilot would be able to pedal it only 
50 miles, short of our 72-mile goal. 

These lessons paved the way for de¬ 
signing the plane that would attempt 
the Daedalus flight. Drela refined his 
aerodynamic theory and modified the 
airfoils to corrert problems near the 
wing tips. Cruz made the wing spars 



lighter and easier to construct, cutting 
the plane’s weight from 92 to 68 
pounds. And a team of undergradu¬ 
ates led by Harold Youngren and Tid- 
har Shalon went to work building the 
new aircraft, a $500,000 project fi¬ 
nanced by United Technologies. 

The result was a plane that required 
less power to fly. With its airfoil, tail- 
first configuration and assortment of 
bracing wires exposed to the wind, we 
calculated that the Gossamer Alba¬ 
tross had a range of 35 miles. That 
was almost precisely what the plane 
actually achieved during its cross- 
Channel flight (if the figure is adjusted 
for the strong head winds). We then 
calculated that Daedalus, with its re¬ 
fined airfoil and lighter weight, would 
have a range of about 90 miles. 

Throughout the summer and fall of 
1987, we constructed parts for two 
airplanes (we weren’t sure if we would 
actually build both) that could make 
the historic flight. We also continued 
our search for the world’s best human 
engines, a component we recognized 
as crucial—pilots who would be able 
to complete what we estimated would 
be a five-hour flight. 
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Ethan Nadel, one of the foremost 
U.S. authorities on long-duration ex¬ 
ercise, collaborated with Steve Bus- 
solari to develop tests to determine 
how much power people could ac¬ 
tually produce and for how long. The 
two also devised criteria for screening 
pilots, and explored ways of increas¬ 
ing their endurance. The Greek Olym¬ 
pic cycling team graciously agreed to 
participate in monitored workouts, 
and Kanellos Kanellopoulos, a 14- 
time national champion, enthusiasti¬ 
cally agreed to join our project as one 
of five pilots eventually chosen from 
among hundreds of applicants. 

These pilots were probably physi¬ 
cally ready to fly the plane the day 
they were selected. Their training 
therefore focused on preparing them 
to operate the aircraft through work 
with sailplanes, power planes, a sim¬ 
ulator, the Light Eagle, and finally 
Daedalus itself. In fact, the entire pilot 
team spent five months near Edwards 
Air Force Base completing this train¬ 
ing while continuing to bicycle 500 
miles a week. 

Early in the project, we had thought 
that the pilots would be able to com¬ 


plete the flight without food. But the 
more testing continued, the less this 
appeared to be the case. In the spring 
of 1987, with support from Shaklee 
Corp., Nadel began to develop a drink 
that would both replenish the liquids 
and minerals sweated off by the pilots 
and deliver glucose quickly to their 
bloodstream. He wanted to more than 
double the amount of energy content 
in drinks already on the market. Al¬ 
though no one ever admired the taste 
of the new drink, dubbed “Ethan- 
All,” pilots noted a distinct increase 
in their energy after drinking it, and 
blood samples showed that glucose 
levels could be sustained for over six 
hours under flight conditions. 

Heading Toward Greece 

Paul MacCready, designer of Gossa¬ 
mer Albatross, had earlier commented 
that building the plane would be easy: 
the logistics would be the hard part. 
He was right—most of my effort dur¬ 
ing the last year focused on coordi¬ 
nating the details of the actual flight 
in Greece. 

More than a dozen Greek govern- 


T csts of the 
prototype 
MIchmIob 
Light Emgim 
(right) allowed 
the Dmedmlu* 
team to refine 
its aerodynamic 
theory. Coke 
bottles filled 
with water sim¬ 
ulated stresses 
that the wings 
had to endure 
during flight 
(above). 

ABOVE LEFT: 
Team members 
constructed al¬ 
most every part 
of Oaeda/us by 
hand. Pink plas¬ 
tic foam had to 
be cut to pre¬ 
cise shapes to 
provide a 
smooth and ac¬ 
curate leading 
wing edge. 
Team members 
fabricated wing 
spars by wrap¬ 
ping graphite fi¬ 
ber around 
aluminum man¬ 
drels, or cores. 
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Human-powered flight 
that only a year before had been a media event 
was becoming routine. 


ment agencies and several private 
companies lent their support. Olym¬ 
pic Airways would fly the team from 
the United States to Greece. The Hel¬ 
lenic Air Force offered the use of air¬ 
fields on Crete and would transport 
the Daedalus airplanes from the 
United States. The Hellenic Navy and 
Coast Guard agreed to provide ships 
to escort the plane during flight, act 
as press platforms, and stand by for 
emergency rescue. The Hellenic In¬ 
dustrial Development Bank donated 
funds for project operations, and the 
Greek National Tourist Organization 
provided meals and lodging. 

Meanwhile, back at Edwards Air 
Force Base, the Eagle unofficially 
broke the cross-Channel distance rec¬ 
ord three days in a row. Human-pow¬ 
ered flight that only a year before had 
been a media event was becoming rou¬ 
tine. And the construction team in 
Boston completed the first Daedalus 
plane and shipped it to Edwards for 
testing out of the space-shuttle 
hangar. 

After continued refinements to the 
plane, everything was on track for a 
February departure for Greece. But 
the Icarus side of the myth intervened. 
Daedalus was flying one of its last test 
flights when a gust hit it and rolled 
the plane to the right. As if in slow 
motion, the aircraft entered a phe¬ 
nomenon known as spiral divergence 
and spun gracefully to the ground. 
The pilot fell away as it hit and was 
unharmed, but the team was stunned. 
The crash cast doubt on the whole 
operation. 

But instead of demoralizing partic¬ 
ipants, the crash injected new life. 
Team members in Boston began to 
analyze the accident as efforts to com¬ 
plete the second Daedalus plane, now 
christened Daedalus 88, accelerated. 
Computer programs unused in 
months were dusted off and alterna¬ 
tives tested long into the night. Eleven 
days after the crash, Daedalus 88 de¬ 
parted for California and a rebuild be¬ 
gan on Daedalus 87. 

The new plane breezed through its 
tests in just four days—fortunately. 


since the spring 1988 launch window 
in Greece was quickly closing. Exper¬ 
iments revealed the problems that led 
to the crash. To save three pounds, we 
had removed the aircraft’s ailerons 
(movable controls on the wings), so 
the craft depended on an upward bend 
in the wings called dihedral for con¬ 
trollability during turns. But the sup¬ 
port wire had been accidentally cut 
too short, so the plane had only about 
half the specified dihedral. The dihe¬ 
dral also turned out to be less effective 
than predicted, and rudder movement 
in fli^t was only half that achievable 
on the ground because the control ca¬ 
bles stretched. Together these factors 
spelled an accident waiting to happen. 
Had the crash not occurred in Cali¬ 
fornia, it surely would have over the 
Aegean. 

The rebuilt Daedalus 87 made a sin¬ 
gle test flight on March 16, and the 
two aircraft were loaded onto a Greek 
military transport plane and flown to 
Greece for the project’s final leg. 

At Last, the Flight 

All these details are forgotten on April 
23 as the command boat, Dulcy II, 
rocks gently in the swells off Crete. A 
land breeze at the runway seems to be 
subsiding, and we are awaiting the 
final report from Santorini, where 
winds are reported between 2 and 3 
meters per second (4 and 6 knots). 
Our absolute cutoff is 2.5 meters per 
second. Transmission from Santorini 
is difficult, with heavy static. “Jamie, 
please repeat your offshore wind read¬ 
ing three times slowly,’’ I request. 
“1.4. . .1.4. . .1.4,” comes the reply. 
“Now the direction.” “South. . . 
south. . .south.” 

“OK,” says Steve quietly. “The re¬ 
search part of this project is now of¬ 
ficially over. Let’s take off.” 

Kan has been warming up for sev¬ 
eral minutes. Since this will be an of¬ 
ficial attempt at a world record, he 
must lift off without any assistance 
except for two people steadying his 
wings. He adjusts the angle of the pro¬ 
peller blades for maximum bite and 




F inding the 
worid’s 
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proved crucial. 
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up to 500 miles 
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Nadel devel¬ 
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alloons to 
test 

weather 
conditions 
proved cruciai in 
determining 
when to attempt 
the flight. The 
team buiit a spe¬ 
cial hangar in 
Greece to protect 
Dmedmius during 
the weeks of 
waiting. RIGHT: A 
flotilla of boats 
accompanies 
Dmedalug as it 
Anally makes its 
historic run. But 
high winds turn a 
smooth flight into 
a crash landing 
10 yards from 
shore. 
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begins pedaling. The plane shakes and 
slowly begins to roll. Crew members 
jog alongside, then sprint, then release 
the plane and drop aw-ay. Inside the 
cockpit the rumbling of the wheel re¬ 
verberates and fades to silence as the 
plane lifts off. Kan waves and the 
plane soars out over the precipice at 
the end of the runway. Suddenly 
higher than he has ever been in this 
plane, Kan feels no turbulence—the 
aircraft holds together. 

At first those of us waiting offshore 
can see nothing. All eyes peer intently 
into the gloom. The first motion we 
see is that of the propeller, flickering 
at 120 revolutions per minute in the 
morning sun. Then a white pencil line 
takes form across the horizon. As the 
plane emerges over the cliff, a hush 
envelops the spectators on the sea be¬ 
low. Then the silence gives way to the 
roar of Mercury outboards as all the 
boats accelerate at once. 

Kan has already burned off a lot of 
altitude and is down to 40 feet from 
130. “Don’t fly higher than you are 
willing to fall,” we counseled each 
pilot. In fact, just two days before we 
had found a major crack in the tail 
boom in sister ship Daedalus 87. Any 
strong sideways force could have 
snapped off the tail and sent the plane 
into a spiral—safe enough from 10 or 
even 30 feet, but possibly fatal at 
higher altitudes. 

Kan settles into a rhythm of 95 rev¬ 
olutions per minute and begins hunt¬ 
ing for the airspeed requiring the 
lowest power. In the Dulcy II, we note 
the ground speed at 19 knots, mean¬ 
ing a healthy tail wind is at work. 
Team members in three inflatable 
Olympic boats have taken up posi¬ 
tions nearby, the lead acting as a di¬ 
rection reference for the plane, the one 
underneath providing a height refer¬ 
ence, and the side boat chasing any 
spectators who might interfere with 
the flight path. In an emergency the 
center inflatable will also try to take 
the plane in tow. 

Twenty-six minutes into the flight 
we have rounded the island of Dia and 
are heading out to the open ocean. We 
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expected turbulence near the island— 
and to take an hour to reach this 
point—but have experienced none. 
But now we encounter the first tech¬ 
nical problem as Kan reports via radio 
that the altimeter—a modified ultra¬ 
sonic rangefinder from a Polaroid 
camera—has failed. He will have to 
rely on reports from the boat crews. 

“We’ve lost sight of land—another 
first for a human-powered aircraft!” 
sings Bussolari at the end of the first 
hour. It is eerie to scan the full horizon 
and see nothing, and then to look 50 
feet ahead and see this huge fragile 
contraption moving slowly forward. 
“This is insane,” 1 muse, “but won¬ 
derful.” Around us cruise a small fleet 
of support boats, including two Coast 
Guard cutters, a Navy torpedo boat, 
three camera boats, and several well- 
wishers. Overhead hovers a Greek Air 
Force helicopter and a Cessna 150 be¬ 
longing to the Heraklion Aero Club. 

“Congratulations, Kan,” we call. 
“You’ve just broken the straight-line 
record for human-powered aircraft.” 
It must be a speed record for that dis¬ 
tance, too—23 nautical miles in an 
hour and 26 minutes, an average 
speed of 16 knots. 

The flight is now in cruise mode. 
Electrodes attached to Kan’s chest 
show that his heart rate is declining 
slowly but steadily. His drink con¬ 
sumption is lagging but he complains 
that “my stomach is full and is slosh¬ 
ing around.” The outside air temper¬ 
ature is in the low 60s, and neither 
overheating nor condensation is prov¬ 
ing to be a major problem. 

Bussolari is a perfect flight control¬ 
ler, translating frantic messages flying 
around him into calm, understated 
tones. A call from the Navy that we 
are 30 degrees off course turns out to 
be a false alarm. But another problem 
looms on the horizon: a large com¬ 
mercial container ship is aiming di¬ 
rectly across our course. “Papa 29, 
Papa 29, this is command,” we call, 
but we cannot raise the Navy boat to 
ask them to intervene. Even if we 
swerve to avoid the ship we will cross 
its air wake, which could rip the plane 
apart. Finally, we hear the Navy ra¬ 
dioing the vessel, and it begins a tight 
180-degree turn and pulls away. 

At 2 hours and 48 minutes the third 
record of the flight falls, this one for 
duration. Kanellos has now flown far- 
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ther and longer than any human—at 
least in 35 centuries. 

I had long had a mental image of 
Daedalus leaving Crete, but somehow 
1 had no idea what the plane would 
look like arriving at Santorini. 1 had 
never let myself build up expectations 
that would later be crushed. What 1 
saw was an island that loomed full 
grown from the haze. Instead of per¬ 
ceiving a speck on the horizon that 
expanded until it enveloped us, I saw 
the top of the island’s mountain above 
the haze, and then suddenly could dis¬ 
tinguish everything. 

We always assumed that if we made 
it this far, the landing would take care 
of itself. But the team at Santorini is 
reporting one-foot swells with a wind 
of 7 knots. With Daedalus’s ground 
speed of almost 18 knots, a landing 
in these conditions would be compar¬ 
able to that of a commercial airliner 
in gale-force winds. A straight-in ap¬ 
proach would risk an overshoot that 
would crash the plane into the trees 
beyond the beach. We decide to direct 
Kanellos east of the intended landing 
site, then have him turn almost 180 
degrees into the wind for a final ap¬ 
proach parallel to the shore. 

Kanellos begins the left turn that 
will line him up with the beach. As he 
does so the bubble bursts before my 
eyes. His ground speed drops until he 
hovers about 10 yards off the beach, 
with an inflatable directly below, still 
giving commands. A gust seems to lift 
the plane. “Here comes a stall,” I 
think. 

But Kan hears a sickening crack and 
the controls go slack. The plane’s tail 
twists, then the graphite in the tail 
boom splinters and the whole thing 
breaks off. At the same instant the 
main spar on the right side fails, and 
the plane begins a slow downward 
roll. Both wingtips come to rest on the 


inflatable. The final impact is gentle 
and the Mylar enclosure around Kan 
begins to fill with water and roll over. 

He pulls his feet free and dives out 
between the prop and a wing, ripping 
open the Mylar without ever being 
aware of its presence. His head 
quickly appears above the surface, 
holding a grin from ear to ear, and he 
swims into the arms of the crowd run¬ 
ning down the beach. 

Atop the command boat my first 
reaction is incredulity: “We flew 72 
miles and fell 20 feet short?” Then I 
begin to laugh, applauding the ex¬ 
quisite choreography of whatever 
Greek god has orchestrated this event. 

Recapitulation and Prediction 

People often ask whether the flight 
was a success, and if it has any prac¬ 
tical applications. 

To the former question, my answer 
is an unqualified yes. Kanellos still had 
one-third of his Ethan-All “fuel” on 
board and could have continued for 
at least another two hours. If the 
weather had held, he may have been 
able to go on three or four more 
hours—twice as far as he actually 
flew. If we had followed our original 
plan and flown straight into the beach, 
we certainly would have landed on 
dry land, but we might also have in¬ 
flicted the first serious injury in mod¬ 
ern human-powered flight, to either 
the pilot or a spectator. Alfred Neu- 
bauer, a European auto racer, once 
observed that “the ultimate vehicle 
will victoriously cross the finish line 
and then disintegrate,” meaning that 
it should have just enough margin to 
complete its task—anything extra is 
wasted. Daedalus meets that test. It 
was designed to fly, not to maneuver, 
and certainly not to land on a soft 
sand beach. 

As for practical uses, the project 
may in the long term lead to new types 
of aircraft that could fly very high in 
the earth’s atmosphere, or even above 
Mars. Such vehicles, known as “high 
altitude, long endurance,” or ha/le, 
would combine the relatively low cost 
and mobility of an aircraft with the 
staying power of a satellite. Aerody¬ 
namic conditions (known as Reynolds 
numbers) in these ratified environ¬ 
ments would be more akin to those of 
the slow-speed, superlightweight Dae- 
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dalus than to those of conventional 
aircraft. 

Such a platform would likely be un¬ 
manned and powered by an uncon¬ 
ventional energy source such as the 
sun. Human and solar power pose 
similar challenges: both put a pre¬ 
mium on efficiency because the power 
source is relatively fixed. Recent ad¬ 
vances in solar cells and energy stor¬ 
age could combine with technology 
from Daedalus to yield a radical im¬ 
provement in this type of aircraft. 

Any solar-powered craft would 
have to fly high enough to avoid 
strong winds. (A wind null occurs be¬ 
tween 55,000 and 70,000 feet.) After 
climbing into the upper atmosphere, 
these slow-flying platforms could 
loiter and fulfill a variety of needs, in¬ 
cluding communications, atmospher¬ 
ic sampling, and civilian or military 
reconnaissance. 

The idea of a solar-powered aircraft 
is not new, but no government agency 
has been willing to make a serious 
long-term commitment to developing 
them. The Defense Department tested 
a small, remotely powered solar ve¬ 
hicle in the 1970s, and DuPont funded 
a manned aircraft called Solar Chal¬ 
lenger in 1980, but little progress has 
been made since. 

Projects such as Daedalus and Voy¬ 
ager could provide the inspiration for 
the next phase of research. Those ef¬ 
forts show that entrepreneurial avia¬ 
tion is still possible, and that 
tremendous public interest will focus 
on new aeronautical technology. One 
might, for example, stimulate inno¬ 
vation by organizing a trans-Atlantic 
race for solar-powered aircraft, say 
New York to Paris, or even an 
around-the-world flight. Perhaps hu¬ 
mans will find that Daedalus's suc¬ 
cessful flight over the Aegean has 
tempted us to fly higher than ever be¬ 
fore, not trying to reach the sun but 
drawing power from it. □ 


FURTHER READING 


Senior Bioprocess Engineer 

Aspen Technology, Inc. is seeking an outstanding biochemical engineer 
to lead in the appplication of bioprocess simulation for development, 
scale-up, design, and operation of bioprocesses. The engineer will work 
on projects for our clients to model a wide spectrum of bioproducts in¬ 
cluding therapeutics, amino acids, industrial enzymes, and chemicals. 

Aspen Tech is a rapidly growing company which supplies process model¬ 
ing technology and computer software to the process industries. The 
company has developed innovative technology for modeling and simu¬ 
lation of bioprocesses. 

Qualifications 

We have an immediate opening for a professional seeking growth, 
challenge, and recognition with the following qualifications: 

■ advanced degree in biochemical or chemical engineering; 

■ understanding of state-of-the-art bioreactors and downstream purifi¬ 
cation steps; 

■skill in mathematical modeling and computing; 

■good initiative, judgment, and proven project management skills; 
■experience in fermentation and bioproduct purification at the pilot or 
operating plant scale. 

Please send resume to: 

Randall Field, Manager of 
BioProcess Simulation 
Aspen Technology, Inc. 

251 Vassar Street 
Cambridge, MA 02139 

Aspenfec/7 «s an equal opportunity employer. 



ARE YOU MANAGING TECHNOLOGY FOR 
RESULTS? ... COULD YOU DO BETTER? 


Using RHS&A’s Breakthrough strategy, many leading 
companies have increased their returns on R&D investment 30% 
or more by: 

• focusing on the highest payback opportunities 

• defining customer needs more accurately 

• accelerating product development cycles 

• tapping hidden potentials to raise productivity 

• improving interfunctional teamwork and technology transfer 

• strengthening management skills and processes 

What differentiates the highly successful technology 
organization from others often is not so much technical 
creativity as it is managing people and the new product 
development process to consistently create commercial 
successes. 


“Building the Gossamer Albatross,” by Morton 
Grosser, Technology Review, April 1981. 

“How the Gossamer Albatross Conquered the 
Channel,” by Morton Grosser, Technology Re¬ 
view, May/June 1981. 


To get more information on the Breakthrough strategy for new product 
development and commercialization, call or write to: 

Martin Strasmore SM’73, Robert H.Schaffer & Associates 
401 Rockrimmon Road, Stamford, CT 06903 
Telefax: 203-322-3599 Telephone: 203-322-1604 


“Mach .03 or Bust,” by John Langford, Tech¬ 
nology Review, May/June 1985. 
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Management by 

STRESS 

BY MIKE PARKER AND JANE SLAUGHTER 


I F there is one factor that has erased the 
reluctance of U.S. management to adopt 
Japanese management methods, it is the 
Toyota-General Motors joint venture in 
California—New United Motors Manu¬ 
facturing, Inc. (NUMMl). In just two 
years, the Fremont, Calif., assembly plant went 
from “interesting experiment” to the success 
story in U.S. automobile manufacturing. By the 
end of 1986 NUMMl had become both the stan¬ 
dard and the model for the U.S. auto indus¬ 
try, despite vigorous denials from officials at 
the Big Three companies, who hated to look 
like Johnny-come-latelies. 

In producing a Toyota Corolla and its CM 
version, the Chevrolet Nova, NUMMl has made 
U.S. managers sit up and take notice for several 
reasons. 

□ The automaker has achieved a massive in¬ 
crease in labor productivity. A 1985 videotape 
made by GM’s Technical Liaison Office for 
company managers claimed that NUMMl re¬ 
quired only 14 hours of direct 
labor to assemble a Nova. By 
contrast, it had taken 22 hours 
to produce the J car in the same 
plant when CM ran it. 

□ The NUMMl start-up used 
new equipment, new work¬ 
force methods, and new 
management, yet quality at the 
Fremont facility climbed quick¬ 
ly and has stayed at the top. 


□ NUMMl has achieved these feats in a tradi¬ 
tional CM assembly plant, where the technol¬ 
ogy is not particularly advanced. Furthermore, 
most of the workers are the same ones who had 
a reputation for wildcat strikes, a lack of con¬ 
cern for quality, and major absentee, drug, and 
alcohol problems while making the J car. None 
of these problems is evident at NUMMl. 

□ Local and national union leaders are some 
of NUMMl’s biggest boosters. 

For U.S. corporations, spurred by the reces¬ 
sion of the early 1980s, declining profit mar¬ 
gins, and growing foreign competition, the 
lessons are clear-cut. You can take an ordinary 
factory with a unionized work-force and, by 
changing the management and contract, 
achieve productivity and quality to compete 
with the Japanese. 

By March 1988, the team concept—as 
management, the popular press, and most wor¬ 
kers call the NUMMl model—was in use or 
planned for at least 17 CM assembly plants, 
Chrysler plants. Ford’s Rouge 
steel operation and Romeo en¬ 
gine plant in Michigan, and all 
of the wholly or partially 
Japanese-owned auto plants in 
the United States. It is project¬ 
ed for GM’s Saturn project, 
much publicized as the factory 
that will revolutionize U.S. 
auto production and enable 
CM to produce a small car to 


Stress 
drives and 
regulates the 
Japanese import 
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as the team 


concept. 






compete with imports. And the United Auto Workers 
(UAW) has endorsed the team concept in national con¬ 
tracts with the Big Three. 

The team concept is growing in other industries as 
well. Makers of corn syrup and sellers of insurance 
have been hailed for bold innovations in labor rela¬ 
tions through teams. Electronics, paint, chemical, oil¬ 
refining, heavy-equipment, 
telephone, motor, pho¬ 
tocopying, paper, and high- 
tech companies have all ex¬ 
perimented with the idea. 

Some of the most famous are 
AT&T, General Electric, 

Procter and Gamble, Xerox, 

Honeywell, and Cummins 
Engine. The team concept 
has spread into the public 
sector, too, with experiments 
in Florida, Tennessee, and 
Washington State public 
schools. 

The team concept may 
seem to be an idea whose 
time has come. However, 
management’s descriptions 
of what makes it work rare¬ 
ly mention teams—in the 
sense of teamwork or team 
meetings. In what many 
NUMMI managers consider 
the reference, Toyota Produc¬ 
tion System: Practical Ap¬ 
proach to Production 
Management, Yasuhiro 
Monden does not use the 
term “team” at all. 

In U.S. auto assembly 
plants, a team usually con¬ 
sists of four to fifteen workers 
plus a team leader. Above the team leader is a super¬ 
visor, called the group leader or adviser now rather 
than foreman, who supervises two to four teams. The 
team leader has no regular production job but per¬ 
forms an extensive list of assignments, some of which 
would be handled by a supervisor in a traditional 
plant. 


MIKE PARKER and JANE SLAUGHTER are the authors o/Choosing 
Sides: Unions and the Team Concept (Labor Notes, 1988). Choosing Sides 
and this article reflect their firsthand experience in auto plants—Parker 
at Chrysler and Ford, and Slaughter at CM and Chrysler, as well as a 
year of research and interviews with workers in team-concept plants. Par¬ 
ker is also the author of Inside the Circle: A Union Guide to QWL (South 
End Press, 198S). Slaughter is a staff writer for Labor Notes, specializ¬ 
ing in the auto industry. 


In a plant’s actual operation—as opposed to the 
ideological hype—teams are simply the name for ad¬ 
ministrative units. For the most part, if we substitut¬ 
ed “supervisor’s sub-group” for team and “sub-group 
leader” for team leader, understanding would not 
suffer at all. There is no more teamwork, in the sense 
of workers helping each other, than in a traditional 

auto plant. 

The many team-concept 
plants in the auto industry 
vary widely. Some differ from 
traditional set-ups mainly in 
that they have eliminated job 
classifications. At NUMMI 
and at other Japanese-run 
plants, management has im¬ 
plemented a total approach 
to manufacturing that in¬ 
cludes a number of inter¬ 
dependent elements in 
addition to teams: “just-in- 
time” inventory control, tech¬ 
nology designed to minimize 
indirect labor, extensive use 
of outside contracting, and a 
systematic speedup. This to¬ 
tal production system is 
sometimes called “syn¬ 
chronous manufacturing.” 
We have coined the alterna¬ 
tive phrase “management by 
stress,” however, to highlight 
the force that drives and 
regulates the system. It also 
describes the daily experience 
of those who perform the 
labor in such plants. In this 
article we concentrate on the 
management-by-stress ver¬ 
sion of the team concept be¬ 
cause it has become the model toward which manage¬ 
ment is striving. 

Although the most sophisticated version of manage¬ 
ment by stress originated in Japan, it is important to 
point out that the country of origin is not particular¬ 
ly relevant. We have avoided the term “Japanization” 
because it fogs the fact that these are management 
methods, rapidly being adopted by management every¬ 
where. They do not require the particularities of 
Japanese culture to work. 

Stressing the System 

Management by stress goes against traditional U.S. 
management notions. Its operating principle is to 



Human beings, 
not transistors, computers, 
and motors, are the cogs 
in the system. 
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methodically locate and remove protections against 
breakdowns and glitches. To identify both weak and 
strong points, the system, including its human ele¬ 
ments, operates in a state of permanent stress. The 
weak points break down, indicating where addition¬ 
al resources are needed. Just as important, points that 
never break down are assumed to waste resources. 

The andon board illus¬ 
trates how management by 
stress functions. Andon is a 
visual display of the status of 
each work station. At NUM- 
MI, a board over the assem¬ 
bly line shows a rectangular 
area for each worker’s sta¬ 
tion. When the worker falls 
behind or needs help, he or 
she pulls a cord and the rec¬ 
tangular area lights up. Thus, 
no light means that produc¬ 
tion is keeping up. If the light 
remains on for a set period 
(such as one minute), the line 
stops. 

In a traditional operation, 
management would consider 
no lights to be the desired sit¬ 
uation. Individual managers 
would protea that status and 
themselves with excess stock 
and excess workers. 

In management by stress, 
however, unlit warning lights 
signal inefficiency. If the sys¬ 
tem is stressed—for example, 
by speeding up the assembly 
line—the lights will quickly 
reveal the weak points. On a 
few jobs, the line will stop, 
and management can focus 
on redesigning them. The ideal is for the system to 
run with all stations oscillating between lights on and 
lights off. 

Stressing the system can be accomplished by increas¬ 
ing line speed, cutting the number of people or 
machines, or giving workers more tasks. Similarly, a 
line can be “balanced” by decreasing resources or in¬ 
creasing the workload at positions that always run 
smoothly. Once problems have been correaed, the sys¬ 
tem can be further stressed and then balanced again. 

The GM videotape for managers compares a shut¬ 
down line at a traditional plant to one at NUMMl. In 
the former, “The plant manager, the plant superin¬ 
tendents, assistant superintendents, foremen, general 
foremen, everybody became unglued.” At NUMMl, 


“It’s OK to cause a problem because that’s an oppor¬ 
tunity for us to change something.” 

There is an elegance to the idea that the system op¬ 
timizes itself. After years of observing waste, many 
people—workers as well as management—are attraa- 
ed to this vision of a rational, efficient production sys¬ 
tem. The only problem is that human beings are the 

cogs in the system, not tran¬ 
sistors, computers, and 
motors. 

Scientific Management 
and Speedup 

Most descriptions contrast 
team production, including 
the versions that depend 
most on stress, to the “scien¬ 
tific management” principles 
championed by Frederick W. 
Taylor at the turn of the cen¬ 
tury. Business Week, for ex¬ 
ample, editorializes, “Team- 
based systems, perfected by 
Japanese car makers, are al¬ 
ternatives to the ‘scientific 
management’ system, long 
used in Detroit, which treats 
employees as mere hands 
who must be told every move 
to make.” 

This is part of the fantasy 
that is being constructed 
around the team concept. In 
fact, the tendency is in the 
opposite direaion—to speci¬ 
fy every move that a worker 
makes in much greater detail 
than ever before. Far from 
repudiating Taylorism, man¬ 
agement by stress intensifies it. 

In team-concept plants, as in traditional plants, 
workers have little control over basic job design. 
Management chooses the processes, basic production 
layout, and technologies to be used. While jobs are 
designed by “teams,” the members of those teams in 
the pre-production phase are engineers, supervisors, 
and management-selected group and team leaders. 
They “chart” the jobs—that is, break them down to 
separate acts—and then shift tasks so that the amount 
of work individual members have to do is more or less 
equal. The result is a detailed written specification of 
how each line worker should do each job. When GM 
opened its team-concept Fairfax II plant in Kansas, 
workers expected to have input into their job design. 


7 - T 



^i^^rkers 

can barely keep up with the 
specified job, let alone help 
someone else. 
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But they found that management had already select¬ 
ed the team leaders, who, with industrial engineers, 
had already laid out the jobs. 

Workers do get to participate some in fine-tuning 
the system. It is this phase that inspires most of the 
rhapsodies about team concept. But once full produc¬ 
tion is reached, and the bugs revealed by management- 
by-stress methods are eliminated, the jobs are “stan¬ 
dardized.” Jobs are done in precisely the same way ev¬ 
ery time by every worker. The team member is told 
exactly how many steps to take and what the left hand 
should be doing while the right hand is picking up 
the wrench. While this may be logical from an en¬ 
gineering point of view, it can be hard on the wor¬ 
kers. They are not allowed to vary their techniques 
to accommodate individual variations such as height 
or agility. They may not work faster for a short time 
to try to create some breathing space—the jobs are 
so “loaded” that this is usually not possible anyway. 
If they do discover a method that makes the job easi¬ 
er, they must share it with the supervisor, who will 
then take advantage of the time saved by adding 
another task to the job. 

No matter how well workers learn their jobs, there 
is no such thing as establishing a comfortable pace. 
There is always room for kaizen, or continuous im¬ 
provement. In his description of Toyota, Monden gives 
an example: management wants to reallocate jobs on 
a team because five workers are working every second, 
but the sixth—worker F—has 45 seconds of idle time. 
This waiting time, says Monden, should not be dis¬ 
tributed equally among the six workers. “If it were it 
would be simply hidden again. . . . Instead a return 
to step 1 is necessary to see if there are further im¬ 
provements that can be made in the line to eliminate 
the fractional operations left for F.” 

Once the line is up to speed, each worker can barely 
keep up with the specified job, let alone help some¬ 
one else. In fact, a worker who can shave a few se¬ 
conds off a task shouldn’t help fellow workers. It is 
better to stand idle to reveal the existence of free time, 
which can then be used on a regular task. 

Management by stress refines production even fur¬ 
ther by having supervisors and team leaders continu¬ 
ally acquire workers’ knowledge about the details of 
the production process. In this regard, management 
by stress does differ from Taylorism. Taylor sought to 
harness workers’ firsthand knowledge about the 
production process, but he believed that such 
knowledge could be acquired by engineers essential¬ 
ly all in one gulp. Management by stress seeks to en¬ 
list workers themselves in continually ’^kaizening” their 
jobs. 

At NUMMI, slow sales necessitated a cut in the line 
speed. Rather than allowing a more relaxed work pace, 


jobs were rebalanced so that employees were still work¬ 
ing as nearly as possible to 60 seconds out of a minute. 
Because management had promised that there would 
be no layoffs, those who became extra were assigned 
to observe their fellow workers and kaizen their jobs 
even further. 

In addition, supervisors know the production 
process because they regularly work the line—which 
is forbidden by traditional auto contracts. The team 
leaders, who are union members but are often effec¬ 
tively incorporated into management, work all the jobs 
in their teams from time to time and are also expect¬ 
ed to help “improve” those jobs. At NUMMI, some 900 
workers have taken the 30-hour (unpaid) training 
course to qualify for a team-leader position. 

Exposing Inefficiency 

The remarkable record of NUMMI and management 
by stress results from more than a pure speedup and 
tighter management control. Another essential ingre¬ 
dient is “just-in-time” (JIT) production. Just-in-time 
is a “demand-pull” approach: parts are made only 
when the next operation needs them; no buffer stocks 
are kept on hand. Just-in-time saves interest costs on 
capital tied up in inventory and reduces the expense 
of warehousing. It also saves on quality control since 
faulty parts are detected quickly. 

As with the andon board, management by stress 
uses JIT to tighten departments that never have a 
problem. JIT rejects the traditional “just-in-case” ra¬ 
tionale for inventory—protecting one department from 
problems in another. Instead, by removing the 
cushions, JIT reveals inefficiencies. 

However, to maintain production and protect the 
investment in equipment, a plant must deal quickly 
with any trouble that surfaces through JIT. The 
characteristic management-by-stress response is to let 
the pressure come through to production workers, 
team leaders, and lowest-level management, making 
them solve the problem. For example, a Mazda manu¬ 
al describes a situation in which a tire-assembly sta¬ 
tion builds up a large supply of tires between itself 
and the main line. The manual explains that this buffer 
is a disadvantage since it removes pressure from the 
tire assembler. 

Keeping the system stressed means that fewer up¬ 
per and middle managers are needed to monitor 
production. If a worker is off the job, falls behind, 
or does something wrong, the problem is obvious. 
Ideally, top management need only make a few key 
decisions, and the system will automatically produce 
a desired output to specifications as efficiently and 
cheaply as possible. But this can only work if the 
material handler, supplier department, and supplier 
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COVER 

For the Department of Materials 
Science and Engineering and its 
predecessors, it's been 100 years of im¬ 
proving on Nature. Take this "polar 
bar," for example. Henry A. Hobbs 
Jr., '60 (left), and Dennis W Readey, 
Sc.D. '62, in the Ice Research Laborato¬ 
ry, are demonstrating the characteris¬ 
tics of a then-new ice and fiberglass 
"alloy," suitable for Arctic construc¬ 
tion. It urns 10 times stronger than com¬ 
mon ice and had a tensile strength of 
2,000 pounds per square inch. Photo: 
the M.I.T. Museum; story on page MIT 
14. 


LIMITS TO FREEDOM 
As the defenders of campus |X)mograph- 
ic films point out (see "Freedom of Expres¬ 
sion vs. Protection of Minorities, May/June, 
page MIT 3), there is no doubt that the Con¬ 
stitution insures free speech, and that 
right is vigorously protected by our courts. 
However, that right does not p>ermeate ev¬ 
ery nook and comer of our society or ev¬ 
ery one of our institutions. 

An institution has the right and the 
responsibility to monitor what goes on 
within its walls and to set the standards 
that it finds acceptable. Once those stan¬ 
dards are established, change should only 
be undertaken with [caution] and every 
consideration to those whose "rights" 
could be affected. 

The institutional right to set standards 
is balanced by the individual's right not to 
participate in that institution, but to seek 
an alternative that accommodates his/her 
beliefs and needs. When an institution ac- 
cepjts Sf>ecious arguments concerning free 
spreech, it is abrogating its responsibility 
to set its standards. 

JULIAN H. CHERUBINI, '57 
Dedham, Mass. 

RECOLLECTIONS OF KILLIAN 
I remember two things about James R. Kil¬ 
lian, Jr.'26, whose death was reported in 
April (pp. MIT 8-12). He gave a speech to 
my class when we were freshmen in Sep>- 
tember 1954 on the economic gap between 
the haves and the have-nots in the world, 
saying that we must close the gap or there 
could never be lasting peace. 1 was im¬ 
pressed, and he was right: we haven't 
closed the gap and there is no preace. The 
other thing 1 remember is that while he 
was off in Washington, I was rowing in a 
shell with his name on it. 

CARL BORCHERT, '58 
Nantucket, Mass. 

As an earlier graduate from M.I.T., I had 
known Jim Killian since a few years after 
his graduation. Indeed, we have been 
closely associated in M.I.T. affairs and in 
other activities for a period of almost 50 
years. His death was a great loss to M.I.T., 
to all who care about the university, and 
to the nation. 

ROBERT C. SPRAGUE, '23 
North Adams, Mass. 

t 

The writer is honorary chairman of the Sprague 
Electric Co. and a life member emeritus of the 
M.I.T. Corporation. 


NEVER GIVE UP? 

The questionnaire for the new Alumni 
Register is almost embarrassing when it 
asks if 1 have achieved Nobel or Pulitzer 
Prizes—or p)erhaps even both. Little did I 
know, as a freshman, that such Olympi¬ 
an exp)ectations would follow me from 
M.I.T. so far beyond graduation. 

KENNETH E. SCHOMAN, JR., '67 
Lexington, Mass. 

INTERVIEW WAS 
PROPAGANDA 

It was with dismay and displeasure that 
I read the Focus on Alumni interview with 
Rebecca Leaf (February/March 1988, pp. 
MIT 3-5). It amounted to nothing more 
than left wing propaganda of the worst 
sort. I firmly believe that Technology Review 
should not become a forum for vicious at¬ 
tacks on the United States. 

PETER A. SCHNEIDER, '81 
Harrington Park, N.J. 

WE HEAR YOU 

As an alumnus member of M.I.T.'s chap¬ 
ter of the Phi Delta Theta fraternity, I was 
glad to see the article on the honors that 
have come to the chapter of late {May/]une 
1988, p. MIT 6). It is a bit distressing, 
however, that the headline read "Frat 
Honors." Fraternity men regard the term 
"frat" as extremely p)ejorative, conjuring 
up the image of "animal houses" as 
presented in some movies. No M.I.T. 
fraternity member in my time was ever 
heard to use the term, and freshmen were 
quickly corrected if they did so through ig¬ 
norance. However, don't let my letter dis¬ 
courage in any way the Revieufs coverage 
of the Greek letter societies, which enroll 
more than a third of our undergraduates 
and which engage in a variety of valuable 
service and compjetitive activities. 

ROBERT M.O. SUTTON, SR., 73 
Marshall, Va. 
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THE RECORD— 
BY FRANK SOLOMON 

Consensus Science: 
Is That All— or the Best 
We Can Do? 


G iven how well things have gone 
around M.I.T. lately, it seems 
almost churlish to complain. The 
number of major contributions that this 
school makes regularly is embarrassing¬ 
ly dispropKDrtionate to its size, and the in¬ 
dividual contributions themselves are 
strikingly powerful, or important, or beau¬ 
tiful. In my department, biology, the 
laboratories continue to do absolutely first- 
rate work, and we continue to graduate 
students who are in demand at every other 
university as faculty members or post¬ 
docs. In fact, every once in a while, the 
New York Times publishes an article saying 
that the Department of Biology at M.I.T. 
is the best in the country. On those days, 
everyone in the department nods his or 
her agreement and goes on with the work. 
(It's nice to be able to rely on the media to 
get things right occasionally.) 

But 1 still thiidc that there is something 
to worry about. It has to do with how 
things are going for our own students 
and faculty, as well as with the culture of 
science everywhere. Put briefly, we might 
well hope for more. 

My concern was brought into focus by 
a recent phone call from a friend who used 
to be a postdoc at M.I.T. and who is now 
a professor at Harvard. He had just given 
a seminar in our department, and he was 
calling to tell me what a wonderful time 
he'd had and how lucky I was to be work¬ 
ing in this environment. He said that ev¬ 
ery person in our department is smart, 
which is more than he could say for his 
own colleagues. 

"There is only one thing wrong," he 
said. As he went from office to office visit¬ 
ing jjeople at M.I.T., as he talked to stu¬ 
dents after his seminar and talked to 
professors that night at dinner, he kept 
encountering the same phenomenon: 
everybody knows what's right. 

"Everybody at M.I.T. knows absolutely 
what experiments of mine have been valu¬ 
able and what experiments I should drop. 
They know what I should do next—they 
are absolutely certain about that," my 
friend said. 

"That is murder for someone like me, be¬ 
cause I'm trying to do something new and 
different," he went on. 'To have everybody 


FRANK SOLOMON is professor of biology. 
This column is based on a talk he gave to the 
M.I.T. Council for the Arts. 



say [do the exjjeriments] this way and for¬ 
get about [any other] ways was very 
difficult." He surmised that this must be 
very difficult for M.I.T.'s young people- 
assistant professors and students. Con¬ 
stantly being told exactly what avenues are 
worth exploring must make them very 
narrow, he reflected. And then he said, "It 
must be death on creativity." 

My friend's experience during one day 
here crystallized for me a problem that 
mcinifests itself in many ways. Put too sim¬ 
ply, it is the growing power of consensus 
science and its stifling of the idiosyncrat¬ 
ic, unorthodox—but often seminal- 
individual view of science. 

I can see this effect very clearly when I 
think about the Nobel Prizes in biology. 
They can be divided fciirly cleanly into two 
groups. On the one hand, many prizes 
have been awarded to groups who have 
done the experiment that the community 
of biologists thought was the right thing 
to do—the next logical step. The available 
technology had come together, enabling 
several laboratories to try to do a particu¬ 
lar exjjeriment, and somebody did it first. 
Everybody in the community ac¬ 
knowledged that the result was correct: 
you won and here is your Nobel Prize. 

I'm not quarreling with such reseeuch; 
it has produced important results from 
which we cdl benefit. But it is really con¬ 
sensus science, validated by communal 
choice and appraisal. 

On the other hand, a surprisingly large 


group of winners did their work in isola¬ 
tion. They had great difficulty securing 
funding and gaining acceptance of their 
work. They produced heterodox results 
that their colleagues simply rejected out 
of hand; theirs were not the "right" ex¬ 
periments. 

I could name several examples of solitary 
scientists. By now, one of the best known 
is Barbara McQintock. She worked alone 
studying corn plants and saw in that 
material phenomena that proved to be es¬ 
sential for the understanding of the trans¬ 
mission of genetic characteristics. By 
herself, and without community supjX)rt, 
she produced work of fundamental im¬ 
portance that turns out to be widely gener- 
alizable. Yet it took 30 years and the 
rediscovery of those same phenomena in 
other systems for her work to be endorsed 
by her colleagues and her achievement to 
be publicly recognized. 

It is ironic and relevant that the story of 
McClintock's life and the "rediscovery" of 
her work have become much more rapid¬ 
ly and widely accepted among biologists 
than the very discoveries that she made. 
The lesson of her experience is surely not 
lost on young investigators. 

The point I want to make is that there 
is now a strong, clear pressure mitigating 
against working in McClintock's style. A 
new mode of operating seems to kick in 
when one has arrived at a certain level in 
science. Once-innovative scientists go on 
to become the heads of large research 
groups instead of continuing to work in a 
very intimate relationship with their 
research material. 

The pressure to form large groups is 
difficult to resist: researchers see that the 
way to meet the growing comp)etition is to 
make multiple and connecting contribu¬ 
tions from a single laboratory, to be a col¬ 
laborator on a large number of papers 
instead of the primary investigator on a 
few. The value, efficiency, and effective¬ 
ness of these groups is frequently debat¬ 
ed, but quite independent of that 
judgment, it is clear that they emphasize 
group enterprise at the expense of in¬ 
dividual effort. 

The scientists at the head of large labora¬ 
tories lose the opportunity afforded by 
that hard edge of individuality and lone¬ 
liness. Worse, and more telling in the long 
run, the bright and vigorous young peo¬ 
ple who join these groups are discouraged 
from working in the style that yielded their 
mentors' original achievement. 


ILLUSTRATION: JAMES KACZMAN 
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As he went from 
office to office, he kept 
finding the same phenomenon: everybody 
knows what's right. 


I believe you also can see the signs of 
consensus science in the granting of the 
MacArthur Fellowships, which the Boston 
G/ohe calls "the genius awards." These fel¬ 
lowships, for which one cannot apply but 
rather only be discovered, were intended 
to support innovative people for five years 
with grants in the vicinity of $300,000. 1 
have several friends who have received 
MacArthurs—both biologists and non¬ 
biologists—and the difference between 
them is telling. 

For the biologists, the fellowship made 
little difference to their work. Every one 
of them was fully funded already. But for 
my friend the filmmaker and my acquain¬ 
tance the novelist, the MacArthur Fellow¬ 
ships bought time to develop their ideas. 
It was time they would not have had other¬ 
wise; the fellowship freed them of the 
need to support themselves by activities 
other than their art. 

Why is there such a dramatic difference 
in the situations of these two groups of 
winners? It must be because the people 
who nominate winners in biology are 
recommending candidates who have al¬ 
ready been accepted into the circle of 
consensus—whereas the people who are 
recommending candidates in other fields 
are saying, "Aha, that's heterodoxy. What 
that artist is trying to do is genuinely 
different, and it deserves a chance to de¬ 
velop." But in the sciences, that notion is 
not often expressed. 

1 said at the outset that we might well 
hope for more for our students and faculty. 
We should aspire to buck the trend toward 
a science dominated by group thinking. 
Now there are at least two ways of think¬ 
ing about the way environments influence 
the way individuals work and grow: the 
fertile ground theory versus the rocky soil 
theory. The fertile ground theory says 
throw lots of seeds on the ground and do 
everything you can to give everybody a 
chance to grow. And the rocky soil theory 
says that true genius will survive, whether 
we nurture it or not; sheer survival is a test 
of the value of the individual—those who 
don't make it weren't meant to make it. 
The latter theory is the one I want to at¬ 
tack. It is a theory that treats geniuses as 
astonishing and powerful mutants who 
pop up, once a Mozart, once a Beethoven. 
There's no question that such genius can 


overcome all obstacles, but it is extremely 
rare. 

If we set up our universe with the expec¬ 
tation that only the Mozarts and the 
Beethovens will produce valuable, unique 
work, we lose the majority of the human 
potential that's out there. I think that we 
need to take into account the fact that in¬ 
dividuality comes in many different 
guises, som'e of which can't grow well on 
rocky soil and yet are worth having. We 
need all sorts of people functioning as 
individuals and expressing themselves 
at the level that bespeaks their 
individuality—that puts their own stamp 
on things. 

So what to do? It's not easy to think of 
institutional solutions to such an individu¬ 
al problem. I do worry about a faculty that 
seems to feel constrained to supprort itself 
either by attracting funding or by working 
in areas with the widest popular appeal. 
And I worry about students who seem so 
bent on succeeding by somebody else's set 
of rules that they have to follow lock-step 
down a path, that they are afraid to have 
their own ideas. 

Perhaps the solution is an ancient one: 
we need in positions of leadership wise 
men and women who can look down into 
the community of scientists from a differ¬ 
ent perspective, who have both the pow¬ 
er and the imagination to break the rules 
at the right time. 

They might say, for example, "Sure, one 
way to get tenure is to have your name on 
twenty published papers in four years, to 
do the right experiments and win stature 
in your field, et cetera. . . . But another 
way is to do something breathtakingly 
lovely." They might suggest that another 
way to earn tenure and to succeed here at 
M.I.T. and elsewhere is to teach in a way 
that brings students to a level that they 
didn't even know existed before. They 
might encourage breaking the frame of the 
professor-student relationship, which 
here, as elsewhere, is so firmly grounded 
in the level of right vs. wrong, 'T know/you 
don't know," and "you need me to get to 
the next step." 

We have to find a way to get these kids 
and this faculty, who are so extremely 
product-oriented, off the bottom line and 
up into the air a little bit, so that they have 
a chance to breathe. □ 


» 
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Class of 1992: 
An Equation 
Full of 
Variables 

T he Class of 1992 made 
its first group appear¬ 
ance in a report from the 
Admissions Office. Mean 
! SAT scores, ratio of men to 
' women, apportionment of 
minorities, percentage of 
valedictorians—all fit very 
I neatly into digits set in 
I columns comparing them to 
last year's digits. Behind the 
numbers lie recruiting goals 
and hard work on the part of 


TOUR DE SOL 88—M.I.T.'s 
solar car finished sixth 
I out of 100 in the 250- 
mile race through Switzer- 


both the admissions staff and 
the countless volunteers who 
interviewed candidates and 
read applications. 

For a brief moment the 
results of all that effort and 
care are precise and quan¬ 
tifiable—but by the time the 
Review goes to press, the 
numbers will have sprung to 
life, filled dorm rooms with 
posters, jeans, and stereos, 
and begun to make them¬ 
selves acquainted with each 
other and the Institute. Far 
less manageable in that form, 
but ever so much more in¬ 
teresting! For now, the num¬ 
bers are all we have to share. 

M.l.T. received 68 more ap¬ 
plications for the Class of '92 


land—despite two blown 
tires, a damaged comput¬ 
er, and a bumpy ride down 
a 40-foot embankment. 


than for the Class of '91. Of 
the 7,436 applying, it accept¬ 
ed 1,831, or 24.6 percent, an 
increase of five students but 
a decrease of .4 percent from 
last year. Virtually the same 
percentage of acceprted stu¬ 
dents have enrolled (55.1 per¬ 
cent) but the {percentage of 
women in the class has 
dropped by 2.5 percent from 
the previous class. 

The enrollment of under¬ 
represented minorities in¬ 
creased by 43, making up 17 
{Percent of the class. Native 
Americans, Mexican Ameri¬ 
cans, and blacks have each 
shown a substantial increase 
in numbers, while the num¬ 
ber of Puerto Rican students 
has remained about the same. 

The number of Asian 
American enrollees has 
declined by 26 to 178, or 17.6 
{Percent of the class. 

The mean SAT scores, both 
verbal and math, have 
declined a few points since 
last year—the fact that the 
decline reflects a national 
trend is cold comfort. The 
{Percentage of those students 
who were in the top 5 {Percent 
of their high school classes 
has remained stable, 
although 3 percent fewer of 
the new freshmen were 
valedictorians. And finally, it 
ap{pears that overcrowding in 
the Department of Electrical 
Engineering and Computer 
Science will continue to level 
off—the {Percent of incoming 
freshmen indicating an inten¬ 
tion to concentrate in EECS 
has declined from 23.3 per¬ 
cent in 1987 to 20.8 {Percent. 

All these figures are subject 
to minor adjustment, as 
figures are wont to be, but the 
Class of 1992 looks strong, 
well-balanced, and just 
waiting to become three- 
dimensional. □ 


PHOTOS: KINDRA CUNEFF; M.l.T. NEWS OFRCE 




Kyoto Prize 
I for Chomsky 

P rofessor Noam A. 
Chomsky, whose the¬ 
ories of the nature of 
language have revolutionized 
linguistic science, won a 
$350,000 Kyoto Prize in basic 
sciences. He is the third mem¬ 
ber of the M.l.T. faculty to 
receive one of the prizes. 

These annual awards, 
which in prestige and mone¬ 
tary value have been likened 
to the Nobel FVizes, are given 
by the Inamori Foundation of 
Japan in three categories; the 
basic sciences, advanced 
technology, and the creative 
arts and moral sciences. 

Chomsky is widely regard¬ 
ed as the leader of the gener¬ 
ative school of linguistics, 
which views language as a 
particular manifestation of 
the human mind. The strik¬ 
ing similarities that are 
encountered in the most 
divergent languages are the 
result, he maintains, of basic 
similarities in the intellectual 
makeup of humans that 
spring from their common 
genetic endowment. 

His views have strongly in¬ 
fluenced both psychology 
and philosophy, while his {Po- 
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litical activities and writings 
have brought him to interna¬ 
tional attention indep)endent- 
ly of his work in linguistics. 

Chomsky, 59, was bom in 
Philadelphia and spent his 
undergraduate and graduate 
years at the University of 
Pennsylvania. Between 1951 
and 1955 he was a Junior Fel- 
I low at the Harvard Universi¬ 
ty Society of Fellows, where 
he finished his doctoral dis- 
j sertation, 'Transformational 
! Analysis"; it eventually be¬ 
came part of The Logical Struc¬ 
ture of Linguistic Theory, 
published in 1975. 

One of the other 1988 
Kyoto Prize winners, John 
McCarthy of Stanford Uni¬ 
versity, cited for his work in 
artificial intelligence (Al), 
was a faculty member in 
M.I.T.'s Department of Elec¬ 
trical Engineering and Com¬ 
puter Science from 1958 to 
1%2. He collaborated with 


I The Alumni Association 
I paid tribute to two long- 
' time friends by bestowing 
I honorary membership on 
j them. Retired manager of 
the DuPont Gymnasium 
equipment desk John H. 
(Murph) Murphy (left) and 
I 


Professor Marvin L. Minsky 
in organizing the Institute's 
AI project during that peri¬ 
od and returned to M.I.T. in 
1972 as a visiting professor 
in the Artificial Intelligence 
Laboratory. 

Previous Kyoto prizes went 
in 1984 to Qaude E. Shan¬ 
non, Ph.D.'40, for his pi¬ 
oneering work in information 
theory, and in 1987 to Morris 
Cohen, '33, for his contri¬ 
butions to metallurgical 
science. □ 

Football: 
Varsity 
Once Again 

B eginning this fall, the 
M.I.T. football team will 
compete as a member of 
the National Collegiate Ath¬ 
letic Association's Division III. 
Since 1978, the sport has been 


Charlie-the-Tech-Tailor oum- 
er and proprietor Michael 
Egirous (center) were salut¬ 
ed at the Technology Day 
luncheon by departing As¬ 
sociation President Ray¬ 
mond S. Stata, ‘57. 


played at the Institute on a 
club level, but as more and 
more of the club competitors 
joined the N.C.A.A., M.I.T. 
was faced with a scarcity of 
intercollegiate opponents. 

In the late 1800s, M.I.T. 
sponsored a varsity football 
team; but in 1900 the student 
body voted 117 to 113 to abol¬ 
ish the sport. Over the years, 
however, the subject con¬ 
tinued to resurface. A letter to 
The Tech in 1921 argued that at 
a school with an academic 
load as rigorous and ever- 
increasing as Technology's, 
adequate time for practice 
would be impossible. The 
writer did concede that "the 
operation of class teams, 
where the expense is trifling 
and the level of performance 
mediocre, is an entirely differ¬ 
ent matter. . . ." 

In 1927, an unfortunately 
timed proposal to resurrect 
the football team was made 
the same week of a Harvard- 
Princeton gridiron scandal. 
An impassioned editorial in 
Tech nology Review in March of 
that year responded: "collegi¬ 
ate football in this country is 
no longer a game, no longer 
a sport, but a business—grim, 
high pressure, cutthroat, 
none too honest. The 
metamorphosis has been 
slow but relentless, until now 
the vast stadia of the country 
are little more than arenas of 
exhibitionism that have noth¬ 
ing to do with sp>ort. Men 
may play the game for glory 
or for cash: they can no longer 
play it for fun." 

While there are those who 
would say that description 
still holds true at some 
schools, time has also seen a 
return to a saner approach to 
the game at many others. 

Football is now the 36th in¬ 
tercollegiate spKjrt at M.I.T. to 
be granted full varsity status. 
Only Harvard University 
sponsors a greater number of 
varsity athletic teams. □ 




Naturalist 

Heads 

Association 


T he new president of the 
Association of Alumni 
and Alumnae of the 
Massachusetts Institute of 
Technology was introduced to 
the assembled multitude at 
the Technology Day lunch¬ 
eon, and offici^ly took office 
July 1. She is Emily V. Wade, 

'45, former president and j 
chairwoman of the Boston 
Zoological Society, and wide- I 
ly known for her work in con¬ 
servation and animal care. 

Wade has long been in¬ 
volved in a myriad of M.I.T. i 
activities. She is currently | 
midway through her second 
five-year term on the Corpo¬ 
ration, and since 1985 has i 
been chairwoman of the 
Corporation Joint Advisory 
Committee for Institute¬ 
wide Affairs. In addition to 
serving on several Corpora¬ 
tion and Visiting Committees, 
she has been active in the 
development of the Alumni 
Association and of AMITA— 
the Association of M.I.T. 
Alumnae. 

A resident of Bedford, 
Mass., V\^de is a trustee of the 
Eaglebrook School, and she 
has been a member of the 
New England Deaconess 
Hospital corporation since 
1977. For 25 years she was 
director of the Massachusetts 
Audubon Society, becoming 
honorary director in 1987. □ 
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T he five-year Campaign for the future 
is only in its twelfth month since 
kick-off, but already it is well past the 
j halfway mark toward its $550 million goal. 
Resource Development staff and Alum¬ 
ni Fund workers, as well as a handful of 
top volunteers, gathered on campus June 
15 to celebrate the armouncement by Vice- 
President Glenn P. Strehle,'58, that the 
campaign had already brought in more 
than $300 million. 

1 "The campaign," Strehle says, "has 
achieved remarkable success since its an¬ 
nouncement in October 1987. Wfe had $210 
million in gifts and pledges then; since 
that time we have received over $90 mil¬ 
lion more." 

Strehle attributes the success of the cam¬ 
paign in large part to the corps of dedicat¬ 
ed volunteers working under the 
leadership of D. Reid Weedon, Jr., '41, 

I chairman of the National Campaign Com- 
I mittee, and Carl M. Mueller, '41, chairman 
of the Corporation Campaign Committee, 
and to intensive efforts by M.l.T. staff. 

The National Campaign Committee cur¬ 
rently boasts a total of 175 volunteers work¬ 
ing in 27 areas throughout the country, 
with chairmen and vice-chairman in each 
locale. 

According to Henry B. Barg, S.M.'TS, 
director of campaign operations, whose 
staff concentrates on gifts in the 
$50,000-$500,000 range, "The volunteer ef¬ 
fort has moved from a period of organiza¬ 
tion to a period of action. The volunteers 
are actively cultivating and soliciting 
potential donors. Morale is high, and 
everybody is feeling very positive about 
the campaign." 

Director of Major Gifts George Ramo- 
nat, who along with Mueller is responsi¬ 
ble for gifts over $500,000, notes that 
activities in his area are being carried out 
laigely by senior officers of the Institute, 
who have made approximately 110 per¬ 
sonal visits to potential donors during the 
campaign's early months. 

"The results have been good," Ramonat 
says, "and monies from alumni and 
friends have found their way into profes¬ 
sorships, career development chairs, 
research seed funds, scholarships and fel¬ 
lowships. We're doing all the things that 
the campaign was designed to do, by 
building our endowment." 

Joseph S. Collins, director of the Alum¬ 
ni Fund, reports that staff working with 
more than 1,200 alumni and student 


volunteers have already raised $42 million 
of the fund's $100 million goal for the five- 
year campaign, and pledges in hand are 
expected to provide an additional $10.2 
million. 

The Alumni Fund closed its books on 
June 30, reporting the second highest dol¬ 
lar total in fund history—$12.4 million in 
gifts—from a record 28,832 alumni and 
alumnae. "This is a very satisfying year," 
according to Harris Weinstein, '56, chair¬ 
man of the Fund Board, "particularly 
when you consider the impact that the 
drastic drop in equity markets, in combi¬ 
nation with federd tax reform, had on gifts 
to the fund of appreciated securities in the 
month of December." 

und organizers take great satisfac¬ 
tion from the increases in participa¬ 
tion and gift upgrading, Weinstein 
says. This year's donor total exceeds last 
year's record by 1,000 donors; the last an¬ 
nual net increase of 1,000 donors took 
place five years ago. Further, the number 
of alumni making gifts of $100 or more in¬ 
creased by 600 to a total of 11,026, a 6 pjer- 
cent jump. The fund is shooting for a 
median gift of $100 by the close of the Cam¬ 


paign for the future in 1992. 

"Many of the volunteers," says Strehle, 
"have lifetime involvement in M.I.T—first 
as students, then as active participants in 
alumni events. The campaign has given 
them an opportunity to think about the 
importance of M.l.T. to themselves and to 
the ideas they believe in. Thanks to their 
efforts, many individuals have made their 
largest commitments ever to M.l.T. during 
the past few months." 

In addition, Strehle says, major contri¬ 
butions have been made by foundations 
and corporations during this period. 

Among the large foundation commit¬ 
ments obtained recently by the Institute 
are a $1 million MacArthur Ifoundation gift 
to support graduate students in the area 
of international security; a $3 million 
Knight Foundation gift to support M.I.T.'s 
science journalism program; a $1.5 rrrillion 
Ford Foundation gift to suppiort programs 
in international security and arms control; 
a $350,000 Mellon Foundation gift to sup¬ 
port curriculum development; and a 
$393,000 Getty Trust gift to support the 
Center for Materials Research in Archaeol¬ 
ogy and Ethnology.—TTieresfl Pease □ 
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REUNIONS '88 



Potables, 
Comestibles, 
Memories, and 
Riveting 
Speakers 


T hey ate Italian food in the Boathouse 
and Persian chicken at the Museum 
of Science; they sampled fabulous 
desserts at the Sonesta and dim sum in 
Chinatown. They savored a daunting ar¬ 
ray of hot hors d'oeuvres at President 
Gray's house and a lobster dinner at the 
Faculty Qub. They "got down" to the mus¬ 
ic of Mick Jagger at 500 Memoricd Drive 
and danced to the soul music of James 
Brown and Billy Ocean at the elegant new 
Charles Hotel in Harvard Square. 

They got away from it all for a few hours 
or a few days by heading to Martha's \^e- 
yard, the Cape, Newport, Nantucket, or 
the Boston Harbor Islands. They toured 
the M.I.T. Museum, the Computer Muse¬ 
um, the Harnesses exhibit at the Science 
Museum. They took in a Red Sox game, 
went roller-slating, heard lectures on 
topics from AIDS to what's wrong with the 
tenure system. And, of course, with a dis¬ 
play of distinctive red-jackets-and-white- 
haii; they packed Symphony Hall for Pojjs 
and filled the Johnson Athletic Center for 
the Technology Day luncheon that capped 
several years of effort emd generosity dedi¬ 
cated to reunion gifts. 

In all, about 1300 members of 15 classes 
and their guests participated in Reunions 
'88, and the only common denominators 
were the assurance of being fed often and 


Putrica Marzilli, '63, and colleagues en¬ 
joy a classic Reunion pleasure; paging 
through old editions of Technique. 


well and the memories of shared misery 
and exhilaration at the Tute. 

A Year of Work for a Three-Day Party 

Members of the reunion committees, 
working with Alumni Association staff, 
had worked for at least a year (and as long 
as three years) to plan several days worth 
of menus, venues, and activities for a 
hundred or so jjeople whom they had not 
seen in maybe 25 years and spouses they 
had perhaps never met. When you put it 
that way, it's really remarkable that every¬ 
body seemed to have such a good time. 

There was a bit of what you might call 
graveyard humor: Edwin Hadley,'38, 
reporting on his class's stunning 5()th re¬ 
union gift of $7,522,000, said that M.I.T. 
will receive only $4 million of that within 
the next few years. "For the test of the 
money," he quipp)ed, "you have to wait for 
the rest of us to die off." 

There were much more serious mo¬ 
ments, as when the Qass of '63 toiued the 
Kennedy Library and walked through 
halls filled with photos of the Kennedy 
presidency and the assassination they all 
remember vividly. 

Looking ahead to their 25th reunion, 
members of the Qass of '68 paused in their 
dancing at the Boston Computer Museum 
to nominate a quarter<entury gift chair¬ 
man. The nominee agreed to serve on the 
condition that his fellow party goers give 
him their business cards as a pledge to 
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CLOCKWISE FROM ABOVE; The 
Class of '63 "family portrait"; (top 
from l^) Betts Weir, Hilda Bedford, 
Don Weir, and Norman Bedford savor 
mementos of the president's reception 
for the Class of '38; Harlan and Bea¬ 
trice Paige, resplendent in the insignia 
of the 60-Year Class; a clearly festive 
couple from one of the "young class¬ 
es"; the Class of '63 at the Kennedy 
Library; for M.I.T. Professor Alan 
Guth, '68, wife Susan and daughter 
Jenny, being joined on campus by old 
friends was a treat. CENTER: The 
boat trip to Thompson's Island was 
definitely a family affair. 


solicit 10 classmates each. In less than five 
minutes he had collected more than 25 
cards. The deejay cranked up "1 Heard It 
Through the Grapevine" and a conga line 
ensued, a la the California raisins. 

rends seem to be showing up in a 
few areas. Young classes are having 
more extensive reunions and mak¬ 
ing more substantial class gifts. More 
classes are adding variety to their plans by 
choosing off<ampus locations from Ver¬ 
mont to Bermuda for at least part of their 
reunions. And more reunions are includ¬ 
ing intellectual content. Lectures have al¬ 
ways been at the heart of departmental 
aimiversaries, like this year's centennial of 
the Department of Materials Science and 


Engineering. But the colloquia marking 
the 50th anniversary of Ashdown House 
and the Qass of '63 Reunion Lectures that 
drew substantial numbers on a Saturday 
morning are a little more unusual. 

With classic M.I.T. intensity, the Class of 
'63 became absorbed in the topics of each 
of its three guest speakers, barraging them 
with questions and only reluctantly allow¬ 
ing each one off the podium to make way 
for the next. 

The peripatetic David Baltimore,'61, 
Nobel laureate and speaker of choice for 
so many M.I.T. groups, opened the series 
with a sobering discussion of what is now 
known about AIDS. Detection is now very 
good, Baltimore said, but treatment and 


prevention have a long way to go. While 
AZT is effective as a drug therapy, it 
produces serious side effects and can be 
used only for short periods. 

Vaccines are usually held up as the long¬ 
term hope for AIDS fwevention, Baltimore 
said, but the situation with AIDS is much 
more difficult than with other viral infec¬ 
tions. Traditional vaccines use small doses ' 
of a dead virus to trigger an immune 
response that protects the patient against 
further onslaught by the virus. But the 
AIDS virus works directly on the immune 
system, so any vaccine is going to have to 
be better than the virus in stimulating the 
immune system. 

What we need, said Baltimore, is a man- 
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date from the top like the Manhattan 
Project to design the atomic bomb. "We 
know the 10,000 nucleotides of the virus," 
he said, "and what we don't know, we 
know how to look for." What is needed 
now is funding and a sustained com¬ 
mitment. 

coffee break barely allowed enough 
time for the audience to absorb the 
culture shock of going from 
Baltimore—compact, soft-spoken, and 
authoritative—to Amar Bose, '51—rangy, 
blunt, and passionately convinced of his 
ideas. But the listeners clearly loved both 
presentations. Bose is known now as the 
founder of a company that makes out¬ 
standing stereo speakers. But he also has 


I been a faculty member in electrical en- 
] gineering and computer science since tak¬ 
ing the doctorate in 1956, and he taught 
many members of the Class of '63 in his 
first section of 6.001. 

Bose wrote a doctoral thesis in statis¬ 
tical communication under Norbert 
Wiener—reluctantly, he recounts—but it 
turned out to be a liJFe-altering experience. 
By themselves, his stories of graduate stu¬ 
dent life in the environs of a stunning in¬ 
tellect like Wiener were worth venturing 
out on a Saturday morning. But anecdotes 
were not Bose's primary agenda. 

What he wanted to talk about was teach¬ 
ing. He described spending 70 hours a 
week preparing and teaching 6.001, keef>- 


ing a pad beside his bed for the inevitable 
ideas that occurred to him in the night. 

Bose had an "advantage": he thought he 
didn't want to teach, but just wanted to be 
on the faculty in order to use the M.l.T. 
laboratories for acoustic research every 
summer. So he didn't care about tenure; 
he ignored the mandate to publish. And 
as a result, he could pour all his energy 
into teaching during the school year. 

"Excellence in teaching is there in so 
many people," Bose said, "but it is dead 
two years after they join the faculty." The 
key problem in a university, he said, is that 
"people are rewarded not at all for teach¬ 
ing." As a young faculty member, he 
reports, he was told that publishing—even 
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Celebrating Ashdown's 50th 

tellectual 
stimulation — 
colloquia with 
such luminaries 
as Willard John¬ 
son (professor of 
political science) 
on financing 
needs of the | 

Third World; j 

i iiiuu T vv/i ivi n. ^ m ■■■• Woodie Flowers, I 

problems... Professor Aven, Ashdown urith his Ph.D.73 (profes- i 

clam chowder .. . constituents. sor of mechanical | 

I All these—and the nostalgia for long- | engineering) on teaching design; and 
[ unseen but familiar people and j Michael Meyer, Ph.D.'TB (Massadiusetts 
I landmarks—drew some former resi- i Department of Public Warks) on subur- 
j dents of Ashdown House and their ban traffic congestion. j 

guests back to a two-day, live-in reun- 1 Other features were less pre¬ 
ion on June 3 and 4. Lively, eclectic dis- j dictable—a jxit-luck banquet featuring 
cussions completed the construction. ! international specialties prepared by to- 
The occasion marked the 50th an- day's Ashdown residents, a concert by 
niversary of M.I.T.'s acquisition of the residents and alumni, and a dance with 
former Riverbank Court Hotel at the music from the 1940s to the 1980s. I 
comer of Massachusetts Avenue and And then there was the resurrection 
I Memorial Drive, which has been a of the house registers—the notebooks j 
1 graduate student residence ever since, j now preserved in the M.l.T. Archives in | 
' Even before then, Avery A. Ashdown, | which residents carried on dialogues 
professor of chemistry, had been named with the house committees and with [ 
I master of the East Campus entries each other. "A quart of beer,” wrote one j 
' reserved for graduate students. resident in 1965, "for the guy [the house ' 

The conversion of the hotel in 1938 went co-ed in 1966] who 'borrowed' my 
opened the door for the traditions best pink laundry basket today, in the un¬ 
remembered by most graduate stu- likely case of his conscience allowing 
‘ dents. It marked the start of Ashdown's him to claim the above-mentioned beer." ; 
career at the head table of the dining An anonymous question: "Graduate 
room; no one ever had to eat a meal House coffw tastes like mud. Why?" fol- 
alone, for he was always there, always lowed by an equally anonymous 
engaging, making the house a home, response, "Because it's ground in the i 
He did the same at the weekly "buttery" morning." Comments ranged from the I 
^ —an honors-system mid-evening practical—'Mankind cheers those who 
refreshments gathering for all residents, fix problems, not those who discover 
The house was named in Ashdown's them'Mo the fanciful—1 lost a copy of 
honor in 1965. Time Travel Made Simple tomorrow in the j 

] Besides the memories, the Ashdown lobby. If anyone finds it there was a i 
j House reunion offered plenty of in- reward." 







CLOCKWISE FROM TOP: Michael Fin- 
son, '63, with President Paul Gray, '54; 
guests at the 5(FYear Class reception en¬ 
joy the president’s garden; Eleanor 
Chisholm, '49, and E. Fred Brecher, '53, 
enjoyed the trip to Thompson's Island 
despite the chill ivind; Alumni Associa¬ 
tion Executive Vice F^sident William 
Hecht, '61, chats with Class of '28 Re¬ 
union Chairman Abe Woolf and Ruth 
Woolf; the Class of '78 whooping it up 
at the Charles Hotel. 


a manuscript he only intended to 
publish—would look better on his record 
than teaching. 

To see management that gets results, 
Bose said, look at profession^ sports. "If 
you had tenure in professional sjjorts," he 
remarked, "you wouldn't recognize the 
games on Saturday afternoon." 

To nurture the kind of skill and dedica¬ 
tion to teaching that he is talking about, 
Bose is experimenting with seniors as 
teaching assistants in his classes. They are 
carefully coached in helping students to 
identify the concepts that they don't un¬ 
derstand, and the program drew so many 
volunteers that he had to close off the list. 

The Class of '63 finished their morning 
with Michael Scott Morton, a faculty 


member in the M.I.T. School of Manage¬ 
ment and researcher in its Management in 
the 1990s program. As a country that has 
gone from being the world's largest credi¬ 
tor to being the world's largest debtor in 
four years, Scott Morton said, the United 
States clearly has some problems. 
Management in the 1990s is looking at the 
impact that information technology can 
have on the productivity and economic 
strength of the nation. 

cott Morton has been involved in a 
study that shows zero overall im¬ 
provement in American industrial 
productivity as a result of bringing in in¬ 
formation technologies such as profesion- 
al work stations, robotics, chips and 
"smart products," telecommunications. 


etc. "Since we know that some firms are 
doing very well [after implementing new 
technologies]," Scott Morton said, "it is 
clear that some other companies are dead, 
but they don't know it yet." 

The losers have simply laid technology 
on top of what they've always done, he 
said. The winners, on the other hand, first 
rethink their businesses and bring in new 
technologies only as appropriate. 
"Change the [attitudes and ways of oper¬ 
ating of the] people first," he said, "then 
invest in new technology." 

What Scott Morton could say for sure is 
that the economic environment is turbu¬ 
lent, the technology is constantly chang¬ 
ing, and "business as usual won't 
v/orkf—Susan Lewis □ 
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Gifts Soar 
Like Daedalus: 

$38 Million for M.I.T. 



With the ultra-light Daedalus 87 overhead, some 1,000 
alumni, alumnae, and guests enjoyed the traditional Tech¬ 
nology Day luncheon. 


T h^ traditional Tech¬ 
nology Day luncheon 
was custom-designed to 
rekindle the pride that every 
alumnus and alumna must 
feel in alma mater. Daedalus 
87, the backup prototype for 
the M.I.T.-designed plane 
that had been pedaled be¬ 
tween the Greek islands of 
Crete and Santorini just six 
weeks earlier, floated above 
the 1^500 assembled gradu¬ 
ates and their guests, its gos¬ 
samer wings stretching over 
much of the length of the 
Johnson Athletic Center. 

The luncheon got under¬ 
way when Associate Dean of 
Engineering Jack Kerrebrock introduced a 
dozen members of the Daedalus team, 
several of whom traveled to Cambridge for 
the occasion. (Pilot Kanellos Kanellop>ou- 
los was preparing for the Olympics by bi¬ 
cycle racing in Europe.) And 13 M.I.T. 
quinquennial reunion classes, back to 
celebrate their achievements and share ; 
their memories, learned that the eight gift¬ 
raising classes had given a record-breaking 
$38 million to M.I.T. The gifts from the 
major reunion classes (25th, 40th, and 
50th) included contributions from the past 
five years and pledges for the next five 
years.) 

Of the alumni gifts. President Paul E. 
Gray, '54, said that they were for him "an 
overwhelming and tremendously hear¬ 
tening experience. M.I.T. is truly blessed 
by its alumni," said Gray. 

M.I.T.'s newest alumni/ae had an¬ 
nounced on Commencement Day a senior 
gift of more than $6,900 to establish a Gass 
of 1988 scholarship—a program subse¬ 
quently enriched by a challenge fund from 
the Class of 1938. In addition, said the 
graduating seniors, they have pledged at 
least $17,800 to the Alumni Fund during 
I the next four years. 

From the Gass of 1983 came a reunion 
gift of over $23,000, said Raymond S. Sta- 
ta, '57, president of the Alumni Associa¬ 
tion; in all, 68 percent of the class have 
made gifts to M.I.T. since graduating. The 
Class of 1978 presented a reunion gift of 
more than $M,000 and added close to 
$24,000 to its student aid fund, which now 
exceeds $113,000 and funds four scholar¬ 
ships. A total of $58,000 was reported by 
, Stata from the Gass of 1973, with $21,000 
of that designated for its student aid fund. 

( Then Stata called on Gass of '63 reun- : 


ion gift chairman L. Robert Johnson to ; 
report that his classmates had broken not i 
one but two M.I.T. 25th-reunion ! 
records—the largest total gift, $3,220,390, ' 
and the largest participation, 72 percent of ! 
the class. Raising money may be hard, said ! 
Johnson, but it's different when the object ' 
is "an institution to which we all share ■ 
commitment." And many of his class- i 
mates told him, reported Johnson, "that i 
records are made to be broken." 

Next came Gass of '48 reunion gift chair¬ 
man Denman K. McNear, who recalled his 
class's 40th reunion challenge—a gift of 
2ir + A. While some had feared that delta 
would have a negative sign, not so, said 
McNear: the total toppred $6.6 million, a 
"sensational response" that made the 
committee's task "a grand, exhilarating 
experience." 

n the 50th reunion class report, reun¬ 
ion gift chairman G. Edwin Hadley, '38, 
and major gifts chairman Norman B. 
Leventhal, '38, said they had their own 
"Massachusetts miracle" to present—a 
fund of $4.1 million for M.I.T. from 75 p)er- 
cent of the class. In addition, they said, 
members had made plans for giving close 
to $3.4 million more, in the form of be¬ 
quests. 

From the Gass of 1928, led first by the 
late James Donovan and later by Walter C. 
Smith as reunion gift chairmen, Ccune a to¬ 
tal of $1,269 million. And then another 
record: $23.7 million, including two large 
bequests, from the 65th reunion class of 
1923. 

Furthermore, the Alumni Fund will 
close its 1988 year, announced Stata, with 
total gifts of at least $12 million from a 
record 28,000 donors. 

In responding to the gifts. Gray added 


a second challenge to that of ' 
continued supprort of M.I.T. ; 
for all the Institute's alumni 
cmd alumnae. Tackle a major ^ 
national problem—scientific ' 
illiteracy—urged Gray. | 

The problem is easy to 
identify, said Gray—the result j 
erf an "educational system that i 
continues to produce stu- | 
dents who are unfamiliar | 
with science and more or less , 
incompjetent in mathematics." I 
But it is not so easy to solve, j 
he said, because it happens 
in 30,000 school districts 
throughout the country. "You | 
live there," Gray told the 
graduates, and he challenged 
his audience to make their influence felt 
locally to raise the quality of science and 
mathematics teaching. 

“We tolerate scientife illiteracy at our na¬ 
tional p)eril," said Gray. 

The occasion also saw two long-time 
members of the M.I.T. community "who ! 
have gone the extra mile in behalf of M.I.T. 
students and alumni over the years" sur¬ 
prised with honorary membership in the 
Alumni Association: ' 

■ Michael Egirous, owner and proprietor ' 

of Charlie-the-Tech-Tailor, whom Stata 
described as "an integral part of the M.I.T. 
community for 60 yeeus, and his father for | 
decades before him." ! 

■ John H. (Murph) Murphy, retired 
manager of the equipment desk in DuPont 
Gymnasium, saluted by the Alumni 
Association on behalf of "all the athletes 
and hackers who were the recipients of 
Murph's sage advice and genuine human- | 
ity and went forth to make one more try." 

(In 1987, the Gasses of '62 and '57 pooled 
resources to have the equipment room , 
named for "Murph.") 

Others cited by toastmaster Stata: | 

■ Claude H. Lupis, Sc.D.'65, of Sydney, 
Australia, the reunion participant who 
traveled farthest. In all, said Stata, alum¬ 
ni representing 64 classes and 13 countries 
were present. 

■ Walter P. Muther, '13, representing the 
oldest class (the 75-year class) present. 

■ Emily V. Wade, '45, whom Stata in¬ 
troduced as incoming president of the ' 
Alumni Association; Wade officially took 
office as of July 1, 1988. 

■ Edmund M. Dunn, '73, for his service i 

as chairman of the Technology Day 
Committee planning the events of June 2 ' 

and 3.— John Mattill □ 
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Celebrates 100 Years of 
Living in 
the Material 
World 


T he century of existence of this 
department has encompassed 
the whole of the Industrial 
Revolution and the emergence of 
the modem, technologically based 
society," said Professor Merton 
Flemings,'51, chairman of M.I.T.'s 
Department of Materials Science and 
Engineering (MSE). "Our graduates 
have been major contributors to these 
changes, and we intend that they 
make similar technological and socie¬ 
tal contributions over the next centu¬ 
ry." Flemings spoke last June on the 
occasion of the department's centen¬ 
nial celebration. (See also the article on 
page MIT 49.) 

The department, originally called 
Mining Engineering and Metallurgy, 
has had half a dozen different names 
since its founding in 1888. The current 
designation was adopted in 1975 to 
reflect the department's broadening 
focus. In addition to metals, the 
department's research areas now in¬ 
clude semiconductors, superconduc¬ 
tors, ceramics, polymers, and 
composites. 

Professor Emeritus Cyril Smith,'26, 
has witnessed two thirds of the 


STEVE NADIS is a frequent contributor 
to Technology Review. 


BY STEVE NADIS 


department's history firsthand. 
"When I studied metallurgy back in 
1924, the things we learned were 
things somebody would have known 
in the early 18th century. We learned 
how to treat ores, how to design and 
operate furnaces, and all about smelt¬ 
ing processes. Although there had 

The discovery 
of useful materials 
has been inspired by the 
search for beauty, fueled 
by aesthetic 
curiosity. 


been enormous increases in the scale 
of operations, we did almost nothing 
on propjerties of metals." In fact. Smith 
added, few alloys were in use at the 
time that were not known 2,000 years 
before. 

Giving another historical perspec¬ 
tive, Robert Cahn of Cambridge 
University, a lecturer at the anniver¬ 
sary celebration, described how 
materials science has evolved over the 
centuries from what had begun as "an 


alchemy of cooking, of adding small 
impurities for different experimental 
purposes." 

Techniques introduced early in this 
century—X-ray diffraction and 
metallography—opened up the field 
to real change. X-ray diffraction re¬ 
vealed the atomic structure of crystal¬ 
line substances. Metallography ob¬ 
tained information about a material's 
structure by examining light reflected 
off the surfaces. More detailed under¬ 
standing of internal structure also 
came with the introduction of the 
transmission electron microscope 
around the 1950s and the scanning 
tunneling microscope, which was de¬ 
veloped just three years ago. 

Knowledge of structure and how to 
control it is now the foundation of 
modem materials science, because 
scientists realize that the properties of 
all materials depend on the manner in 
which atoms arrange themselves into 
crystalline arrays or disordered "amor¬ 
phous" states. 

Understanding how things are put 
together on an atomic and molecular 
level. Smith said, will ultimately pro¬ 
vide the basis for an intellectual ap¬ 
proach to the physical stmctures of 
the universe—biological, geological, 
and astronomical. 
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"It is an exciting time for those of US Krivsky/51, while he was working which may have widespread applica- 
in the field of materials," Flemings at Union Carbide in the 1960s. tions in computers. Research con- 

agreed. "It is a time when most devel- M.I.T. graduates are heading up tinues on semiconductors, the 
oped countries recognize materials as major overseas steel companies, foundation of today's solid-state elec- 
one of the three key technologies of Flemings said. Here at home, the tronics industry. Advances in fiber- 
the future, the other two being infor- heads of Allegheny Ludlum, Chap- optic materials are fueling develop- 
mation and biotechnology." arral Steel Co., and Lukens Steel ments in high-speed communications 

Materials processing, Flemings Company, all major American manu- and computation, 
said, is a key to productivity and in- facturers, are M.I.T. alums. Also on display were high- 

ternational competitiveness. "It's Entrepreneurial graduates have temperature ceramic materials, which 
processing that enables us to put 2 also started and run dozens of other could become important engine corn- 
million circuit elements on a single companies in the materials field, their ponents, and lightweight, super¬ 
silicon chip, where 25 years ago we products ranging from electronic strong composite materials such as 
could put just one." devices and superconducting materi- those that made possible the Daedalus 

Electronic materials such as silicon als to cast and fabricated sculpture, human-powered flight. "The aircraft 
are today assuming enormous eco- Research by M.I.T. faculty and stu- was made almost entirely of materials 
nomic importance, but as Flemings dents has led directly to new indus- which did not exist until a few years 
noted, the steel industry remains vi- tries. An example is Rheocasting, ago,"PresidentPaulE.Gray,'54,not- 
tally important to the industrialized developed by Flemings' own ed in his Technology Day remarks, 
economies. And the manufacturing research group and now an important 
of steel is an industry on which exper- commercial process for forming me- | A Familiar Tune 
tise nurtured at M.I.T. has had tals in the United States and the ba- 

tremendous impact. sis of a new enterprise sponsored by Despite the current excitement in the 

Work on the thermodynamics of MITI in Japan. field of materials science and M.I.T.'s 

steel-making done by the late John As part of Technology Day, materi- leading role in that area, the U.S. in- 
Chipman, for example, during his als science research demonstrations dustrial base is in serious trouble, 
more than 35 years on the M.I.T. showcased cutting-edge technology. Productivity in the United States is 
faculty, laid the basis for modem de- Exhibits included the new high- growing at only 0.8 percent per year, 
velopments in steel manufacturing, temperature superconductors, which as compared to 3.2 percent in the rest 
Flemings said. And the AOD process have the potential to transform the in- of the industrial world. 

(argon oxygen decarburization)—one dustrial world in the same way that To illustrate the problem, M.I.T. 
of the main modem steel-making pro- the invention of transistors did in School of Management Dean Lester 
cesses—was developed by WUliam 1948, and thin-film superconductors, Thurow, a Technology Day speaker. 
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posed the following question: "Sup¬ 
pose I asked you to write down any 
civilian product you'd have to buy 
here [in America], because that 
product wasn't built anywhere else in 
the world. In 1957, the list would have 
gone on for hundreds of items. Today, 
there is just one thing you can only 
buy in the U.S.—player organs. If you 
want to buy a player piano, there is a 
Korean-made version, but player or¬ 
gans are only made in the U.S. The 
problem is, of course, that we won't 
have a very high standard of living ex¬ 
porting player organs." 

What happened, Thurow ex¬ 
plained, is that "the American econ¬ 
omy died and was replaced by a world 
economy." The United States went 
from a position of economic superiori¬ 
ty to merely being one of many com¬ 
petitive countries. One reason that 
U.S. companies are at a competitive 
disadvantage, Thurow said, is that 
"we get ourselves tied up in knots 
suing each other. CBS Records 
was suing Sony. That's why Sony 
bought CBS Records; it was cheaper 
than paying the lawyers." 

Furthermore, Thurow added, the 
American work force is not competi¬ 
tive with that of Japan or Germany. 
Thirteen percent of the adult work 


force in the U.S. is functionally illiter¬ 
ate, as compared to only .5 percent in 
Japan. Only 72 percent of Americans 
graduate from high school, while 
about 92 percent graduate in Germa¬ 
ny. As a result, companies like IBM 
"have to teach Algebra I and Algebra 

I think 
necessity is 
the mother of 
improvement, not 
invention. 



II." And while 70 percent of the chief 
executive officers in European and 
Japanese companies have technical 
expertise, only 30 percent of their 
American counterparts do. 

Thurow managed to inject a 
j thought that was at once humorous 
j and sobering: "Suppose everyone 
j had to take the synonym section of the 
I SAT exam," he said. "For the word 
'leader,' perhaps 85 percent of Ameri¬ 
cans would choose Rambo. I'll remind 
you of two facts about Rambo: he was 
illiterate, and he couldn't get along 



with any other human being." 

American industry needs a new 
breed of technologic^ly literate lead¬ 
ers. A new M.I.T. program called 
"Leaders for Manufacturing" is 
designed to produce graduates 
who—by virtue of rigorous training in 
both business and technology—will 
be in a position to help revitalize 
manufacturing industries. 

M.I.T. has assembled a commis¬ 
sion-including both Thurow and 
Flemings—to study the decline of 
productivity in the United States. The 
commission will make recommenda¬ 
tions for the nation as a whole, and 
will also suggest what the Institute 
should do with regard to its education 
and research efforts in the area of 
manufacturing and materials process- 
I ing. (Results of the study are expect¬ 
ed this fall.) 

M.I.T.'s Materials Processing Center 
(MFC) was formed in 1980 to link 
M.I.T. researchers with government 
and industry. Sixty-eight companies 
■ are members of a "collegium," which 
provides them with access to research 
findings at the center. Another 50 
companies send staff to M.I.T. as visit¬ 
ing scientists. "They are really part¬ 
ners, not just patrons or observers," 
explained Professor Ronald Latani- 
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Sion, the MPC director. 

Beyond Latanision has 

worked for the creation of a state-wide 
research center—the Massachusetts 
Advanced Materials Research and De¬ 
velopment Corp.—which will link the 
top materials scientists in the state 
with various industries in an effort to 
translate basic research into commer¬ 
cial products. 

Where Does Discovery Come From? 

Even with a concerted effort in ap¬ 
plied research, Cyril Smith suspects 
that many important discoveries will 
come the old-fashioned way. "We 
often hear that necessity is the mother 
of invention," Smith said. "I think 
necessity is the mother of improve¬ 
ment, not invention." Throughout 
history, "the discovery of useful 
materials ha§ been inspired by the 
search for beauty, fueled by aesthetic 
curiosity.. . . Perceived necessity will 
encourage development, but it dis¬ 
courages discovery; new things are by 
their very nature misfits." 

The development of most new tech¬ 
nologies, according to Smith, follows 
a common path: "First, the discovery 
of some pleasant effect for individual 
enjoyment; second, improvement by 



craftspersons who have learned how 
to work with diverse materials; third, 
the development of a technology to 
replicate what society seem^ to 
want. . . . 

"Virtually every material and 
method of treating it known to the 
19th-century engineer originated as 
decorative art," Smith said. For exam¬ 
ple, rotary motion was used for drill¬ 
ing and shaping beads long before the 
invention of the axle and wheel. It 
took 300 years before a lathe devel¬ 
oped in 1600 for working with or¬ 
namental ivory was used for "serious 
manufacturing." 

"Today important discoveries of 
materials are likely to be made by peo¬ 
ple who are called scientists," Smith 
said. "Yet most scientists will admit 
that their search is in large measure 
driven by aesthetic excitement." 

From Sculpture to Auto Parts 

A prime example of technology grow¬ 
ing out of art occurred at M.l.T. some 
25 years ago, when an artist working 
in the Materials Science Department 
developed a new foundry process- 
styrofoam vaporization. The tech¬ 
nique offered a much more efficient 
way of making cast sculpture. 'Today 
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M.he changing focus 
of Materials Science. 
1; Watching for the 
blick, the bright flash 
of light at the end of 
the silver refining process, 1901. 

2: Slime tables used to clean and con¬ 
centrate lead and copper ores, 1901. 

3: Photographing crystal structures 
tvith a metallograph, signalling the fo¬ 
cus on atomic and molecular structures 
of materials, 1950s. 4: JEOL lOOcx 
transmission electron microscope, 1983. 
5: Prof. August Witt's semiconductor 
crystal growth lab and growth furnace 
control area is the most sophisticated 
in the U.S. 


j that same process is widely used in in¬ 
dustry for making automotive parts 
and other components used through¬ 
out the world," Flemings noted. 

Richard Polich, S.M.'fe, another T- 
Day speaker, founded Tallix Indus¬ 
tries in 1970 to make the new foundry 
process available to sculptors. Helen 
Frankenthaler, Roy Lichtenstein, and 
Frank Stella are among the artists who 
have had pieces cast at Tallix. 

"Most of us [in the materials field] 
work on problems that are stated and 
can be solved within the existing body 
of scientific knowledge," Polich said. 
"In a sense, we know what we are 
looking for. But the artist works in a 
space where intuition and imagina¬ 
tion are as important as method." 
i Smith believes, similarly, that true 
j understanding of the nature of materi- 
I als won't come until thinking and feel- 
I ing, science and art, are more widely 
j integrated. "Things you can calculate 
are marvelous, yet you must always 
remember that you can only calculate 
j within a boundary." Metallurgy is, in 
essence, simply a matter of "shaping" 
things. Indeed, he added, "from 1988 
B.C. to 1988 A.D., most of the mar¬ 
velous properties of materials were 
discovered by human beings using 
their fingers." □ 
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— FOCUS ON PROGRAMS 
Il^RNATIONAL SPACE UNIVERSITY 


Space 

L&liversity 

Achieves 

Lift-Off 

BY STEVE NADIS 


D uring an April 1987 confer¬ 
ence at plans were 

drafted for a new type of 
learning institution. The In¬ 
ternational Space Uruversity would 
be a training center for the world's 
space leaders of the future. The ulti¬ 
mate goal was for an orbital campus 
offering students the ideal vantage 
point from which to study space. 

To the uninitiated, the idea may 
have had the ring of science fiction. 
(Revered sci-fi author Arthur C. 
Qarke did, in fact, deliver the sjmipo- 
sium's keynote address.) Yet 14 
months later, on June 20,1988, the ISU 
became a reality, opening its doors at 
M.I.T. to 105 students from 20 
countries. 

"There was a great deal of en¬ 
thusiasm at the foimding conference, 
along with disbelief that it could real¬ 
ly materialize," noted conference 
chairman Peter Diamandis, '83. "Peo¬ 
ple said, 'This is a great idea, we'd love 
to see it happen, but there's no way it 
can be done in a year.' " 

At first, the conference was simply 
going to explore the possibility of a 
space university. However, as interest 
in the concept grew, Diamandis and 
his partner, Todd Hawley, decided to 
push for the establishment of ISU. 
Hawley moved from Washington to 
Boston to work full-time toward that 
goal. In the midst of that all-out cam¬ 
paign, he continued his graduate 
studies in space policy at George 
Washington University. Hawley is 
now ISU's administrator. 

Diamandis has juggled a similarly 


STEVE NADIS is a frequent contributor 
to Technology Review. 


A team of 
visionaries zvith 
an average age under 26 
founded a new institution, 
raised $1.3 million, 
and recruited 105 
students from 20 
countries. 


impossible work load. In addition to 
being deputy administrator of ISU 
and director of the 1988 program, he 
is also a Ph.D. candidate in aerospace 
engineering at M.I.T. and an M.D. stu¬ 
dent at the Harvard Medical School. 
The schedule doesn't allow for much 
free time, or sleep, he admits. 

'Todd and I decided that urrless we 
could pull this off within a year, we'd 
lose all the momentum built up at the 
conference," Diamandis said. "So we 
went for it." 

How did two 26-year-old graduate 
students launch a one-of-a-kind ad¬ 
vanced study program in little more 
than a year? Ques may be gleaned 
from a poster, called "Peter's Laws," 
foimd on Diamandis's ISU office wall. 
Rule Number 1: "If anything can go 
wrong, fix it! (to hell with Murphy!)" 

2. "When given a choice—take both!" 

3. "Multiple projects lead to multiple 
success." ... 7. "If you can't beat them, 
join them, then beat them." 8. If it's 
worth doing, it's got to be done right 
now." ... And, finally. Rule 17: "Pa¬ 
tience is a virtue, but f)ersistence to 
the point of success is a blessing." 

Diamandis has been an unrelenting 
"space fanatic" ever since attending a 


planetarium show in the fifth grade. 
"Something clicked," he said. "I knew 
that space was going to be the focus 
of my life." He built his first robot later 
that year. Next he built rockets and 
electronic launch systems. Finally, in 
the eighth grade, he won a rocket 
launch contest. 

Hawley, on the other hand, didn't 
become a convert until the advanced 
age of 20. His moment of realization 
occurred while reading The High 
Frontier, a book by Princeton ph 5 reicist 
Gerard O'Neill that explored the p)os- 
sibilities of large-scale colonization 
and industrialization of space. "I be¬ 
came mesmerized by it," Hawley said. 
"It seemed like the direction for hu¬ 
manity to go. I had grown up in 
Spain—a country which, in the late 
1400s, decided to make the New 
World its cause. Space is the New 
World for me." He and Diamandis met 
as undergraduates through SEDS, 
Students for the Exploration and De¬ 
velopment of Space, a group that Di¬ 
amandis founded in 1980. In 1985, 
Diamandis, Hawley, and Bob 
Richards—who founded the Canadi¬ 
an branch of SEDS and later helped 
gain Canadian suppport for ISU— 
joined forces to form the Space 
Generation Foundation. "The idea 


Peter Diamandis, '83, (standing) the 
director for the first academic 
“term" of the International Space 
University, is no paper-pushing 
administrator. \y^ile pursuing a 
Ph.D. and M.D., he's also develop¬ 
ing an artificial gravity sleeper to 
help astronauts avoid physical 
damage from extended periods of 
weightlessness. (See page MIT 22.) 
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was that everyone bom since the 
launching of Sputnik in 1957 is part of 
the space generation," explained Di- 
amandis, one of the group's directors. 
"The foundation was a way to chan¬ 
nel our enei^ and keep working 
together," he said, and it pushed a 
number of projects, ISU being the 
most prominent. 

"We didn't originate the idea of an 
international space university," Di- 
amandis said. "But we are the insti¬ 
gators." 

Bringing the project to fruition re¬ 
quired a heroic ^ort on the part of Di- 
amandis, Hawley, and Chris Mau, 
who became ISU's associate adminis¬ 
trator in January 1987. Mau was 
recruited from a Cambridge venture- 
capital firm to raise money for ISU. 
"He's a young go-getter," Diamandis 
said. "That's one thing we have- 
young blood throughout." Both Mau 
and Jennifer Glass, ISU's director of 
communications, are 25, making for 
an average staff age of 25V2. 

Getting Off the Ground 

Among their first orders of business 
was finding a home for ISU. Accord¬ 
ing to the plan, the university will re¬ 
main a summer program for the first 
five years, each session hosted by a 
different country and university. In 
1992, ISU will switch to a full-year for¬ 
mat based at a permanent site or sites. 
Eventually, they envision a campus 
that includes a space-based facility 
for research in a "microgravity" 
environment. 

With the support of President Paul 
E. Gray,'54, and Associate Dean of En¬ 
gineering Jack Kerrebrock, Diamandis 
was able to secure M.I.T. as host of 
ISU's first summer session. Next year, 
the university probably will be based 


in Europe, perhaps France. 

The board of directors was formed 
within a week of the 1987 conference 
and included a number of the event's 
participants. For example, Diamandis 
said, Andrew Stofan, head of NASA's 
Space Station program, "came as a 
speaker and left as a board member." 
Other members include: Mark K. 
Miller, president of Boeing; John F. 
Yardley, president of McDonnell 
Douglas; Robert Anderson, chairman 
of Rockwell International; Lew Allen, 
Director of Jet Propulsion Laboratory; 
M.I.T.'s Kerrebrock; former Secretary 
of the Air Force, John McLucas; and 
Ian Pryke, head of the European 
Space Agency's Washington office. 
These "heavyweights" in the space 
community were ^ contacts from Di- 
amandis's and Hawley's previous 
space activities. 

Aided by such endorsements, Mau 
and the rest of the ISU staff prepared 
to launch a major fundraising offen¬ 
sive. The budget for the entire sum¬ 
mer program totaled $1.3 million. The 
largest single item was $1 million to 
cover tuition, housing, and meals for 
100 students. 

"Once the students arrived, they 
didn't pay a penny," Diamandis said. 
The remaining $300,000 covered 
faculty salaries, transportation costs, 
and housing, plus a small overhead 
for ISU. 

Financial support came from 
NASA, the European Space Agency, 
governments, corporations, founda¬ 
tions, and individuals. The USSR 
Ministry of Higher Education, for ex¬ 
ample, pledged $100,000 toward the 
support of the 12 Soviet students who 
attended ISU. 

Diamandis spent four months 
searching for the best faculty candi¬ 
dates from all over the world. One 



novel twist was that Diamandis and 
Hawley both hired a few of their for¬ 
mer teachers from M.I.T. and George 
Washington University to serve 
among this year's 30-member ISU 
faculty. 

With the help of the new faculty, a 
curriculum was designed. Unlike 
traditional aerospace programs, 
which often have a narrow, technical 
focus, courses at ISU were offered in 
eight general areas: space science, ar¬ 
chitecture, business and manage¬ 
ment, policy and law, satellite 
applications, resources and manufac¬ 
turing, life science, and engineering. 
To ensure a "broad education," every 
student took the same courses, 
regardless of his or her individual 
speciality. 

"Space is an interdisciplinary field, 
and ISU is designed to reflect that," 
Diamandis said. 

One of the subjects, "Space Life 
Science," has been a longstanding in¬ 
terest of his. "Two years ago, I tried to 
get a subject like that taught at M.I.T. 
or Harvard Medical School. I was told 
there was no funding, no textbook, 
and little interest. That was one of my 
motivations for starting ISU. Now we 
have a subject in space medicine, and 
soon we will be producing a text." 

The other major component of 
ISU's 1988 academic program was the 
International Lunar Initiative. Stu¬ 
dents worked in teams to study the 
feasibility of setting up a base on the 
moon. The project involved architec¬ 
ture, engineering, life sciences, and 
economics. "NASA is interested in 
our report," said Hawley, whose 
master's degree thesis was on a relat¬ 
ed topic. "We'll also give a copy to the 
Soviets." 

Part of the ISU experience is "struc¬ 
tured learning." But an equally impor- 
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INTERNATIONAL SPACE UNIVERSITY. 


(Facing page) Todd Hawley, the ad¬ 
ministrator of the International 
Space University. (Right) Bernard 
Burke, '50, M.I.T.'s Burden Profes¬ 
sor of Astrophysics, gave ISU stu¬ 
dents an overview of space science. 



tant part, according to Diamandis, is 
interaction between students and 
faculty members from different cul¬ 
tures. To facilitate communication, ev¬ 
ery student admitted to the program 
must be fluent in English and one 
other language. "Students learn about 
their differences and similarities and, 
we hope, form longstanding friend¬ 
ships," Diamandis said. "One 
scenario I look forward to is that 
someday a U.S. engineer working on 
the lunar base will run into an official 
from another country, an old buddy 
from ISU. Suddenly, all the barriers 
break down..." 

ISU received more than 350 appli¬ 
cants from 41 countries. To get so 
many different countries involved, 
Hawley approached various foreign 
embassies and consulates and even 
traveled to Moscow to meet with 
Soviet officials. Diamandis, Hawley, 
and Richards also did some "network¬ 
ing" at the International Aeronautics 
Federation Conference held in Brigh¬ 
ton, England, in October 1987. 

Their efforts paid off, as the caliber 
of student applicants was rated 
"exceptional" by Susanne Churchill, 
a member of the admissions commit¬ 
tee. Churchill' is on the faculty of 
the Harvard Medical School and 
director of the life sciences program at 
ISU. One hundred and five of the 
top candidates—from countries in¬ 
cluding Brazil, Canada, China, Ger¬ 
many, Great Britain, Italy, Japan, 
Kenya, the Soviet Union, Sri Lanka, 
the United Arab Emirates, and the 
United States—were selected in the 
spring. 

Students will receive neither grades 
nor formal credit. "These students are 
phenomenally motivated," Diaman¬ 
dis said. "The^l have the opportuni¬ 
ty to meet, work with, and learn from 


the best people in the field—benefits 
that go far beyond grades and accredi¬ 
tation." 

There has never been an interna¬ 
tional university for space studies, nor 
are there clear precedents in other 
fields. Since it is, in essence, an open- 


ended experiment, Diamandis want¬ 
ed to be careful not to inhibit creativi¬ 
ty. "Our goal was to bring together the 
top students and top faculty from 
around the world," he said. "We did 
that. Then we stepped back and 
watched the magic happen." □ 


The Class of '88 


T he International Space Univer¬ 
sity (ISU) held its first academic 
"year" from June 20 to August 20 
on the M.I.T. campus; 105 students 
from 20 countries attended. 

"Our students and faculty, taken 
together, represent current and future 
leaders in space fields," said Peter Di¬ 
amandis, director of ISU '’88. Here is a 
look at some of the members of the 
class of '88: 

■ Chris Sallaberger, from Toronto, 
Canada: Sallaberger just received an 
undergraduate engineering degree 
from the University of Waterloo in On¬ 
tario. He was employed before and af¬ 
ter graduation by SPAR Aerospace in 
Canada, where he worked on "Cana- 
darm," the "arm" on the American 
space shuttle. 

"It's a long day (here at ISUj," Sal¬ 
laberger said. "Hour for hour it's about 
the same as a master's degree program, 
all packed into one summer." Sallabetg- 
er is planning to do graduate work at 
Berkeley in space robotics and then 
"apply to the Canadian Astronaut 
Corps to man the space station." 

■ Jane Deakin, a spacecraft systems 
engineer at British Aerospace in Lon¬ 
don: Deakin has conducted "concept 
studies" on H07DL, the British Space 
Shuttle, and Columbus, a proposed 
space station. 

"The students here are really motivat¬ 
ed. There are 105 people who are all 


confident, who all want to speak. The 
debates go on and on. The atmosphere 
is electric..." 

■ Maria Antonietta Perino, a nuclear 
engineer from Turin, Italy: Perino has 
worked for the Aeritalia Aerospace 
Company for the last two years. She 
has proposed research on a new type 
of material—thin-film amorphous sili¬ 
con for solar cells. "My idea is to use 
these cells in space. The great advan¬ 
tage is that you can roll the solar cell in 
a sheet and deposit it in any shape." 
She's also working on a new type of gy¬ 
roscope that uses sup>erconducting 
material. 

■ Alexander Halimon, a university 
student from Moscow: "Our visit here 
is one of the results of the summit. Gor¬ 
bachev and Reagan didn't talk about us 
sp>ecifically, but about the exchange of 
students between the two countries. 
That's a good idea." 

■ Christine Connor, of Andover, 
Mass.: Connor majored in science, 
technology, and international policy at 
Georgetown University. 

"Here you eat, drink, and breathe 
space. [Asides the academics], it's a 
really unique cultural experience. Not 
just the socializing, but also working 
together professionally. A Chinese man 
in my [lunar design] group wants to 
come up with a 'product—meaning an 
important document that people will 
want to Tead."—Steve Nadis □ 
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P eter Diamandis, '83, believes our fu¬ 
ture lies in space, and he's not going 
to let a little Aing like gravity—or the 
lack thereof—spoil his vision. "Living on 
a planet simply because it has gravity is 
going to become primitive," he says." 

However, as a medical student at Har¬ 
vard and a lifelong space aficionado, Di- 
amandis is well aware that prolonged 
bouts of weightlessness can have deleteri¬ 
ous effects on the human body: bones and 
muscles atrophy and the cardiovascular 
system weakens. To prevent such adverse 
effects, Diamandis invented the "artificial 
gravity sleeper" (AGS), a spinning plat¬ 
form that produces a force on the body 
comparable to the force one experiences 
while standing upright on earth. 

Diamandis hit upon the idea in 1983 
during his first year in medical school. He 
had been writing a science fiction story 
about a space colony whose mhabitants 
slept in a rotating section of the colony. 
"After thinking about it, I decided that it 
wasn't such a bad idea," he says. So he 
sketched out a design for a rotating unit 
small enough to be practical on a 
spacecraft. 

No one to whom Diamandis mentioned 
his idea thought it would work, however, 
until he talked to Larry Young, director of 
M.I.T.'s Man-\fehicle Laboratory, two yeeirs 
later. "Let's investigate it," said Young. 
"You never know." A little encouragement 
goes a long way with Diamandis: he took 
a break from medical school and entered 
the Ph.D. program in the Department of 
Aeronautics and Astronautics. 

He spent his first year in the program 
taking subjects in space engineering. 
Then—after obtaining grants from the Na¬ 
tional Institutes of Health, the American 
Heart Association, and the Space 
Foundation—he spent the next six months 
building an experimental AGS, following 
the basic design conceived in 1983. 

The centrifuge, which is roughly the size 
of a narrow bed, has its axis of rotation cen¬ 
tered at the subject's head. This provides 
maximal acceleration at the feet and none 
at the head. At a rate of 24 revolutions p)er 
minute, a person on the AGS experiences 
acceleration of one gravity (one g) at the 
level of his or her feet. 

The device can be used both for sleep¬ 
ing or for exercise. In the sleep mode, a 
person lies on an air or water mattress, 
wearing a blindfold to prevent disorienta¬ 
tion. In the exercise mode, the subject lies 


An idea 

that originated in 
science fiction may have 
space and medical 
applications. 


down and pedals a bicycle "ergometer," 
jjerforms leg compressions similar to 
climbing stairs, or does the equivedent of 
deep knee bends. 

The first question was, is it possible to 
sleep on this thing? People were very du¬ 
bious, Diamandis says. "They said it 
would be like sleeping standing up." 

Diamandis, however, is not one to be de¬ 
terred by a little skepticism—or a lot of 
skepticism. As the first "human guinea 
pig," he spent a number of nights sleep¬ 
ing in the unit. Then for his master's the¬ 
sis, he and a co-researcher watched a paid 
subject sleep on the device for nine con¬ 
secutive nights in the summer of 1987. 
During the latter sessions, the subject, 
Todd Hawley (now Diamandis' partner in 
the International Space University) was 
hooked up to devices that monitored his 
heart rate, brain function, and other phys¬ 
ical indicators. 

So far, more than two dozen subjects or 
I "gyronauts'—ranging in age from early 
I teens to late 60s—have spun in the cen¬ 
trifuge. "No one has gotten motion sick¬ 
ness or other problems," Diamandis says. 

Now Diamandis faces a tougher 
challenge—demonstrating that time in the 
AGS actually yields physiological benefits, 
ou are not aware of it, but in a one-g 
field, your body is constantly being 
stressed," Diamandis explains. 

I Fluids are pulled towards your feet, so the 
I Cctrdiovasr^ar system has to fight gravity 
I to move blood around. Bones are comT 
i pressed by the weight of the body. Mus- 
j cles work to hold the body upright, 
thereby exercising the heart and produc¬ 
ing electrical impulses that stimulate bone 
growth. In a weightless environment, all 
those systems can slack off. 

In a widely cited 1%7 study, subjects 
were confined to bed for periods of weeks 
or months to induce effects similar to those 
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encountered in space. Fluids gravitated ' 
towards their heads; heart and other mus¬ 
cles weakened measurably. But experi¬ 
ments showed that the simple act of 
standing for three hoius per day could 
prevent a test subject's bones from decal¬ 
cifying, for example. 

Other experiments have suggested that 
the immune system is cilso dependent on 
gravity for normal functioning. Under 
conditioi\s of weightlessness, T cells—the 
bodyguards of the immune system—were 
shown to have only 3 percent of their usual 
activity. However, when these same cells 
were spun in a centrifuge, their activity 
returned to normal. "What does this 
mean?" Diamandis asks. "Pfeople aren't 
getting sick in space; they appear to be 
healthy. But it raises a red flag—something 
to look into." 

I n an effort to minimize the physical 
drain from weightlessness and con¬ 
finement in a small space, American 
and Soviet astrorwuts typically devote two 
to four hours per day to conditioning. "But 
if [it's possible to accomplish] some con¬ 
ditioning during sleep, ^ey may have to 
spend less time on exercise bikes, leaving 
more time for science experiments," Di¬ 
amandis suggests. His next step is a ser¬ 
ies of tests to determine whether spinning 
enhances the value of exercise inside the 
centrifuge. 

Detculed planning is needed before the 
AGS can be converted from a laboratory 
model to a working unit. A practical con¬ 
figuration has yet to be drawn up. For 
example, Diamandis asks, do we stack the 
centrifuges on top of each other to con¬ 
serve space, or do we spin several as¬ 
tronauts on the same large disk, with their 
heads positioned near the center? And if 
there is a benefit, how many nights per 
week or hours per day would suffice to 
provide the desired salutory effects? 

The young space researcher conceded 
that the way to go may ultimately prove 
to be large rotating spacecrafts that provide 
their own artificial gravity. "But the en¬ 
gineering for that is much more compli¬ 
cated," he says. 

Meanwhile, the idea has gathered con¬ 
siderable interest. NASA would like to test 
Diamandis's system at their Ames and 
Johnson research facilihes. And the Texas 
Medical Center in Houston hopes to use 
his space centrifuge for cardiovascular 
conditioning of spinal cord injury patients 
confined to beds.—Sfece Nadis □ 
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The purpose of this column is twofold. First, we 
want to hear from you and about you. As Vta 
Biuh, wrote in his essay, 'The Builders," 45 
years ago, there are those whose vigorous build¬ 
ing is done, and they sit in the shade and en¬ 
courage the young men. What, then, are your 
reactions to the news in Tichnology Review? Your 
encouragement to today's M.I.T. graduates? Do 
send your news and thoughts back to me to be 
shared with your classmates. 

The second purpose of this message is as al¬ 
ways the pain^ one. We have word of the pass¬ 
ing of two classmates. Samuel H. Creighton's 
widow, Doris, informs us that Sam passed away 
in August 1987. Sam, a mechanical engineering 
graduate, had spent his professional career with 
DeLaval Separator Co., retiring in 197D to Qear- 
watec Fla. 

Robert Gannett, also a mechanical engineering 
graduate, passed away last November, leaving 
two sons and their families. Following duty as a 
navy ensign in World War H, his career iiKluded 
positions with Eclipse Machinery Co., Norma- 
Hoffman Bearing Corp., Oiljak Manufacturing 
Co., and Curtiss Wright, from which he retired in 
I960.—Don Severance, Acting Secretary, 39 
Hampshire Rd., Wellesley, MA 02181 
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As indicated in an earlier issue, I had ambitious 
plans to make our 7Dth reunion last June a nota¬ 
ble event. Despite my plea for your participation, 
the handicaps of age, decreased members, and 
distance from M.I.T. resulted in my being the sole 
representative at the armual Technology Day ac¬ 
tivities. It was nevertheless a happy event and an 
opportunity to renew friendships with many 
M.I.T. graduates. 

Two days later the spring meeting of the Cardi¬ 
nal and Gray Society took place at Endkott 
House in Dedham. This group of M.I.T. gradu¬ 
ates, out over 50 years, is an outgrowth our 
1918 reunions. It was a most happy occasion. 

Over 75 alunmi and spouses attended. The day 
was delightful, and Endkott House and grounds 
were spectacularly beautiful. The speaker, Philip 
Khoury, associate dean of M.I.T.'s ^hool of Hu¬ 
manities and Social Science, held the audience in 
his hand with his talk on the Middle East. 

A cordial note from Dorothy Gore notes the 
death of her husband, Edward Gore on March 10, 
1987. We recall the pleasure of being with the two 
of them at class reunions. . . . We also note the 
passing of Mrs. Harry Camp, widow of Harry 
Camp, who died in 1963. 

It is with great sorrow that I record the passing 
of Rhoda lavenet; wife of Charlie Tavener. 

Charlie and she had plarmed to come to our ^Hh 
reunion in early June. They had their airplane 
tickets and hotel teservatiorrs in Cambridge. Two 
mornings before their scheduled flight Rhoda 
suffered a fatal heart attack. Both Rhoda and 
Charlie have been the most devtked of our class¬ 


mates. CXir deep sympathy goes to Charlie.—Max 
Seltzer Secretary, 865 Central Ave., Needham, 

MA 02192; Leoruud I. Levine, Assistant Secretary, 
519 Washirrgton St., Apt. 15, Brookline, MA 02146 
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You may recall that members of the class of 1919 
attending the 65th reunion voted favorably for a 
class reutrion in 1989. We aim to do just that, if 
we can. We have George Michelson to thank for 
attending a 1918 class meeting when a siitular 
matter was discussed. Many items must be consi¬ 
dered by our reunion comrruttee before we write 
to each of you to find out if you would be able to 
attend a reunion in 1989. 

We regret to have to iidorm you of the deaths 
of some members of our class. Royden L. Bur¬ 
bank, our class agent, died April 9, 1988. During 
his life, he was active for the benefit of M.I.T. His 
health had been poor, and he had to cancel his 
attendance at our last reunion. We shall miss 
him. 

George R. Bond, Jr., died April 6 1988, due to 
a series of strokes. His daughter, Phyllis B. Dun¬ 
can, notified the M.I.T. Alumni Association, and 
we are grateful for this advke. Readers, please 
take note that our other classmate with the same 
name is living in New Jersey. 

We learned of the death of Pierre Blouke on 
December 17, 1987, from a prior inquiry as to 
whether he could attend a joint class reunion 
sponsored by class of 1918. He was a longtime 
resident in ^averton. Ore., and had been a suc¬ 
cessful architect in the Chkago area. We recall his 
attendance at one of our recent reuruons.—W. O. 
Langille, Secretary, P.O. Box 144, Gladstone, NJ 
07934, (201) 234-0690 
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Attendance at Technology Day included Frank 
Maconi and Buzz Burroughs. Sorry I was unable 
to be there. 

William C. Forbes died on February 14. He 
lived at 42 Maple St., New Bedford, Mass. A 
graduate of Dartmouth College, he received his 
bachelor's and master's degrees in Course X at 
M.I.T., earning his doctorate at Lehigh. He was 
associated with Amoskeag Manufacturing Co. 
and then as chief chemist at New Bedfo^ Rayon 
Co. His widow, Glenna, survives him. . . . Gene 
Sloan of Salt Lake City died in February. 

Welcome word comes from Sam Schenbetg 
,who retired to Miami Beach, Fla., 5600 Collins 
Ave. Sam reports that he is in good health, well 
looked after by his wife of 68 years. "Always 
proud to be an M.I.T. graduate", says Sam. . . . 
Harold Bibber of 2587 Berwyn Rd., Columbus, 
Ohio, writes that he survived a broken hip and is 
now repaired and in good health.—Harold Bug- 
bee, Secretary, Apt. TO, 313 Country Qub 
Heights, 3 Rehabilitation Way, Woburn, MA 01801 
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My only class news this month was a fine letter 
from class president Cac Clarke reporting on 
events cormected with Technology Day in early 
June. As planned, Cac and Maxine flew to 
Boston. Helen St. Laurent, who had not plarmed 
to go, was offered a ride, and consequently was 
amongst those present on Technology Day. 

Others at the luncheon were Frank WIselan and 
his daughter and Don Morse. 

The Qarkes attended Pops with their daughter, 
Sallie, who just graduated from a course in pho¬ 
tography at the New England School of Photogra¬ 
phy in Boston. "An excellent program with John 
Williams conducting," says Cac. On Technology 
Day, the Qarkes attended the memorial servife in 
the chapel. Thirteen members of our class were 
listed as having died in the past year. The morn¬ 
ing symposium in Kresge was also attended fol¬ 
lowed by the sherry patty put on by the Review. 
The Qarkes attended the luncheon, the social 
hour in McCormick, and ended the day with a 
delightful dinner with Atme and John Mattill, 
editor-in-chief of the Review at the Hyatt Regency. 
Sounds like a grand day. 

No obits this month. I am grateful.-Suttuier 
Hayward, Secretary, Wellspring House E64, 
Washington Ave. Ext., Albany, NY 12203; Samuel 
E. Lunden, Assistant Secretary, 6205 Via Colinita, 
Rancho Palos Wrdes, CA 90271 

22 

We apologize for the misspellmg in the July notes 
of Crawfo^ Grecnewalt's name and for the in¬ 
correct name of John Goodnow's company, 
which should have been stated as Ha^ware 
Products Co. 

John M. Deutch, '61, provost, has advised the 
class that Professor Arthur P. Mattuck, head of 
the Department of Mathematics, has been reap¬ 
pointed Qass of 1922 Professor for an additiorral 
three-year term; and that associate professor of 
brain and cogrritive science, Jeremy M. Wolfe, 
summa cum laude graduate of Princeton, has 
been appointed to a two-year term as the next 
holder erf the Qass of 1922 Career Development 
Professorship. Professor Deutch, in a letter to 
class president Pu-ke Appel, says, "We at the In¬ 
stitute are once again in your debt for the gifts 
that endowed the Qass of 1922 Professorships." 

William B. Elmer has received another honor. 
The board of directors of the Optkal Society of 
America on April 29, 1988, elected Bill as a fellow 
of the society in recognition of his distinguished 
servke in the advancement of optks, particularly 
for his signifkant contributkms to the optical de¬ 
sign of r^ectors for illumination purposes. As 
previously noted. Bill is also a fellow in both the 
Institute of Electrical and Electronks Engineers 
and the Diumiruting Engineering Society. 

Your secretary attended Technology Day activi¬ 
ties last June 2-3. The only other clusmate on 
hand was Marjorie Pierce. From the figures avail¬ 
able for older dasses, it appears that the 65th re- 
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union Ls a cutoff point for substantial interest by 
older alumni in alumni affairs. 

An April 17, clipping from the Daily 
Hampshire Gazette of Northampton, Mass., tells us 
that George T. Bolt's widow, Maude Morton Boli, 
who died in Florida last summer, willed over 
$50,000 to Smith Academy, a public school in 
Matfield, Mass., that she had attended prior to 
g(>ing to Smith College. The Hatfield School 
Committee intends to establish a trust fund to 
provide continuing income for school use. The 
Smith College records show that the Bolis had no 
children. 

Robert W. LeMare, retired president and owner 
of LeMare International, Inc., of New York died 
January 13, 1988, at his home in Charleston, S.C. 
He attended M.l.T for one year, then transferred 
to University of California from which he gradu¬ 
ated. He is survived by his wife, Elizabeth Ban¬ 
co^ LeMare, two daughters, and two 
grandchildren. 

Word has just been received of the death of 
Robert P. Ramsey, on July 19, 1982. A i>ote 
from I^tricia A. Beckman of DefiarKe, Ohio, to 
the Alumni Associatk>n says, "Mr. Ramsey was 
proud of his association with M.l.T. His papers 
and history of contributions in the diesel en- 
gine and gas turbine fields are in the archives of 
the Ohip Historical Society." Ramsey had been 
president of R.P. Ramsey & Co. Mt. Vernon, 
Ohio. 

Harold O. Berry, died April 16, 1968, in a nurs¬ 
ing home in Wakefield, Mass. He had a long 
career in the manufacture of kitchen stoves and 
ranges. He was vice-president erf Rorence Stove 
Co. in Gardner, Mass., until the late 1940s when 
the company was sold. Then he became plant 
manager of Glenwood Range Co. in Taunton. 

This plant was eventually shut down because of 
labor problems but, after sale to Caloric and then 
to Raytheon, manufacturing continued in Ohio. 
Berry continued on as chief engineer. He retired 
in 1987 from Glenwood after 65 continuous years 
in the industry. Berry, a widower for 20 years, is 
survived by two sons, Warren O., '49, and David, 
their wives, six grandchildren, and nine great¬ 
grandchildren. 

On a personal note, 1 had the pleasure of work¬ 
ing closely with Berry in connection with a num¬ 
ber of patent matters for the Florence Stove Co. 
prior to the war. 

Louis H. Hobbs, died May 26, 1988^ in New¬ 
port, R.I., at age 94. The 1%1 Alumni Register lists 
him as a materials engineer with the U.S. Navy. 
Beyond that, 1 have no information as to his sub¬ 
sequent career or as to any surviuirs. From the 
1922 Technique, 1 find that he entered M.l.T as a 
junior in the class of 1921 after graduating from 
Dartmouth with an A.B. degree. However, he got 
his degree from M.l.T. with our class. 
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The 65th reunion was celebrated in grand style at 
the luxurious Royal Sonesta Hotel in Cambridge. 
Those attending were Winnie and Fred Almquist, 
Phyllis Davenport, Bernard Flynn, Elizabeth and 
Dick Frazier Lee and Harry Kalkei; Marian and 
Bill LaLonde, Betty and Howard Lockhart, Con- 
chita Pearson, Albert Pyle, Mary and George Ro- 
wen, Isabelle Skinner Roscoe Smith, Mary and 
Royal Sterling, Kay and Julius Stratton, Rorence 
and Walter V^bstCT. Miriam and David Joy had 
reservations and plane tickets but were unaUe to 
attend because Miriam broke her r^ht knee cap 
in a fall. 

Wednesday night we had dinner in a private 
dining room with President Paul Gray, '54, and 
his wife Priscilla as our guests. Thur^ay noon 
we were bused to South Boston to the World 
Trade Center, where we enjoyed a smoked chick¬ 
en lurKheon and a view of Boston Harbor. That 
evening we enjoyed a pre-fbps dinner of Boston 
schrod. Friday everyor\e attended the Techrurfogy 
Day lurKheon which, by the way, was far superi¬ 


or to previous lurKheons. At this time, the class 
gift to the Institute was announced, in excess of 
$23 millkm. 

Hie banquet on Friday night was held at the 
M.l.T. Museum^where again we viewed the class 
movies. It is always fun to see ourselves as we 
were. Before departing, we all raised our glasses 
and toasted the 7Dth reunion. We are now accept¬ 
ing applications for chairman of the 70th. 

Prior to the business meeting held on Friday, 
June 3, resignations were received from Tom 
Rounds, first vice-president; Dick Frazier 
secretary-treasurer; and George Rowan, class 
agent. At the business meeting, the Mlowing 
slate of officers were elected: Royal Sterling as 
president, David Joy as first vice-president, Ros¬ 
coe Smith as second vice-president, Harry Kalker 
as third vice-president, and Fred Almquist as 
secretary-treasurer. Since there were no takers for 
the duties of class agent, it was decided to 
eliminate this position. Sterling stated he would 
handle any duties of this office as they occurred. 

By vote erf the officers, we elected four 
honorary members: Phyllis Davenport, Conchita 
Pearson, Isabelle Skinner and Mary Sterling. All 
were present at the meeting. 

Of the original class of approximately 850, 230 
are still living. In the past five years we have lost 
109 classmates. Those of you who are living, 
please write to me and tell me what you and 
yours are up to.^Fred Almquist, Secretary, 63 
VNtells Farm Dr., Wfethersfield, CT 06109 
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Technology Day is the day when the M.l.T. presi¬ 
dent tells what he hopes his bevy of profession¬ 
als will attain over the years to come and accepts 
money gifts from reunion classes whose members 
have bewildered the l.R.S. The class of 1924 was 
represented only by Don Fife, Del Kendall, and 
Russ Ambach. The latter missed the speakers' 
program, the president's reception, and the class 
secretaries' sherry party because of limited physi¬ 
cal ability. However, the three of us attended the 
Technok^ Day luncheon, and Don made the 
reception. 

Don Moore has settled in California at 20 East 
Main St., Apt. 25, Los Gatos 95032, phone (408) 
354-7516. . . . Dick Shea has rooted in Rorida at 
6404 21st Ave., Brandenton 34209, phone (813) 
795-0756. 

Susan Pope, daughter of Edgar Bilton reports 
his death on February 2, 1988 in New York. Ed 
had been in poor health for some years. At one 
time, he was a C.P.A. with Haskins & Sells, Inc. 

Your secretary has to move in the future, as his 
original retirement home, Rogerson House, 

Boston, will be redeveloped. The modem apart¬ 
ment style will not be suitable for elderiy liv¬ 
ing.—Russ Ambach, Secretary, 434 Jamaica Way, 
Boston, MA 02130; Rock Hereford, Co-secretary, 
Hacienda Carmel No. 90, Box 5397, Carmel, CA 
93921, (408) 6257590 
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Courtenay Worthington, Stanley Lane, Sam Spik- 
ei; and your secretary attended Technology Day 
last June and all got together at the luncheon. A 
card was received from Charles Peterson. He and 
Ruth have been traveling in Europe. Charles is an 
architect, and he noted that he was about 60 
years late in seeing firsthand how they build in 
Europe. 

Milt Salzman writes with some ideas for the 
observerKe of the 65th class reunion. He con¬ 
tinues his activities in barbershop singing and at¬ 
tended the International Convention in San 
Antonio, Tex., in July. It was the 50th anniversary 
celebration of SPEBSQSA, of which Milt has been 
a member for 27 years. 

Milt recently returned from a European trip 
where he visted his son Roy, '55. Together with 
Roy and his wife. Milt drove to Reinfeld, West 


Germany,* to join in a family reunion of a branch 
of his mother's family. 

A telephone call from Michael Symonds 
brou^t the information that his mother, Virginia, 
widow of Irving Symonds had passed away at 
her home in San Antonio, Tex., on June 7, 1988. 
Virginia had been in failing health for several 
years. 

It is my sad duty to report the passing of six 
classmates. Lynn Wetherill died on April 22, 

1988, at the Berkshire Medical Center in Pittsfield, 
Mass. As a VI-A student, Lynn did his coopera¬ 
tive work with General Electric, and, upon 
graduation in 1926, he went to work full time 
with that company in Schenectady. In 1928, he 
was transferred to Pittsfield. In 1934, he went 
with the former high voltage bushing engineering 
division. In 1952, he was appointed manager of 
engineering for the newly-established power 
transformer department. From 1964 to his retire¬ 
ment in April 1966, he was consulting engineer in 
the department. Rrflowing his retirement, he was 
a consultant to GE. Lynn is listed in Who's Who 
hi Engineering and was one of seven engineers cit¬ 
ed in 1965 the Massachusetts Society of 
Professional Engineers for "outstanding service" 
to the engineering profession. He was the chair¬ 
man of the state Board of Registration of Profes¬ 
sional Engineers and Land Surveyors for 12 
years; a member, former director, and past presi¬ 
dent of the Berkshire Hills Country Qub; and he 
enjoyed nine holes of golf regularly until his re¬ 
cent illness. He was a member of the Elfun Socie¬ 
ty, the Stanley Qub, and the American Institute . 
of Electrical Engineers of Berkshire County, of 
which he served as chairman. In 1969, Lynn was 
named by then Mayor Donald G. Butler as chair¬ 
man of the Road R^onstniction Commission, 
which rebuilt a number of major city roads that 
were in bad condition. He also serv^ as a mem¬ 
ber and chairman of the Pittsfield High School 
Technical Department Advisory Committee in the 
1950s. Lynn leaves his wife, the former Irene 
Messier, four brothers, two sisters, and three 
grandchildren. 

Lloyd W. Irving passed away in Detroit on 
April 4, 1988. Lloyd went with Goodyear Tire and 
Rubber Co. following graduation and later 
woiked for Firestone Co. He is survived by his 
wife, three daughters, and a sister. 

James C. Evans died of Alzheimer's disease at 
his home in Washington, D.C., on April 14, 1988. 
Jim worked on efforts to integrate the armed 
forces in the 1940s and was an aide to the Secre¬ 
tary of the Army. Later, he was an assistant in 
the Defense Department's Office for Manpower. 
From 1946 to 1970, he taught electrical engineer¬ 
ing at Howard University. He is survived by a 
daughter, a son, a brother, and four grand¬ 
children. 

Belatedly, the news erf the passing of Edwin L. 
Wildner has reached alumni headquarters. Ed 
died on June 13, 19^, at his home in Newport 
News, Va. . . . Calvin A. Campbell died on April 
20, 1988, in Midland, Mkrh., and James A. Hol¬ 
land passed away on March 20, 1988, in Peninsu¬ 
la, Ohio.—F. Leroy Foster Secretary, 434 Old 
Comers Rd., P.O. Box 331, North Chatham, MA 
02650 
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We just had our Technology Day June 3. The 
talks were excellent, and you can probably read 
about them in the Reinew. We didn't have as 
many classmates show up as we would have 
liked. 1 had a very interesting talk with a man 
from the class of 1918. Our president Robert T. 
Dawes and Evelyn, Robert C. Dean and wife 
Ruth class erf '29, and Ruth and Ben Margolin 
were all interesting tablemates. Elton E. Staple 
was also there, but because his table was some 
distarKe away, we didn't have the pleasure of his 
company until later. Hanging overhead was the 
twin "Daedalus," the M.l.T. human-powered air¬ 
craft that set three records April 23 in a 3-hour, 
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The sharp-eyed members of the Class 
of '26 doubtless know that the avid 
crew supporter identified as "Mal¬ 
colm Greer" on page MIT 23 of the 
Aug/Sept Technology Review is none 
other than Mark Greer, '26 (above 
left), on hand to dedicate a new 
shell. Boy, are we embarrassedl^Ed. 


54-mmute flight over the Aegean Sea between the 
Greek island of Crete and Santorini, a total 74 
miles. Details are in the Review, (August/Sept¬ 
ember 1988, p. MIT 17.) Two days later was the 
Cardinal and Grey Society Luncheon and meet¬ 
ing at Endkrott House in Dedham, Mass., a beau¬ 
tiful estate left to Tech. The society is for those 
who left Tech 50 years ago or more. C. Marvin 
Pickett, jr., and a beautiful girlfriend attended. 

We always have a worthwhile talk by one of our 
professors. . . . When I was at Washington's 
Crossing in Pennsylvania in May, I called Pink 
Salmon and have received a letter from him. He 
had just sent the finances of our class to Tech. 
Pink and Mary could not be at our 60th due to 
Mary's cancer. "She spent some time in the 
hospital in 1986 and '87, but is quite fully reco¬ 
ver^ now." Pink wants to be remembered to all 
of you. They left Hingham, Mass., years ago and 
he is active in a retirement complex in Newtown, 
Pla. . . . Henry W. Jones wrote about the picture 
of Mary and Millard M. Greer mentioned in the 
May-June Tech notes. He said they were room¬ 
mates and fraternity brothers for four years. 

William Baker passed away June 11, 1984. Just 
got the notice. He was from Scotsdale, Ariz., and 
was at our 50th reunion. . . . Ole M. Havaard, 
who was bom in Denmark and became an 
American citizen, died in Brunswick, Maine, on 
August 31, 1982. He leaves his wife. Hazel. . . . 
Lewis C. Hutchinson of Temple, Tex., died som- 
time in 1986. . . . John E. Longyear of Riford, 
Mich., died April 20, 1987, leaving his wife, 
Agatha. They attended all our reunions, including 
our 55th. . . .Jose DeMaitineo Nortiega of Mexi¬ 
co died October 28, 1986. ... A. Donald Green 
of Mountainside, N.J., died April 26. A close 
friend of mine and his said he died on the golf 
course. When your time comes, it's better to have 
no long, drawn-out sickness. He had a great 
career in product development. As manager of 
Exxon Dewlopment Division, he developed the 
Liberty rubber plants during World War U. He 
was also an ele^ed fellow of the American As¬ 
sociation for the Advancement of Science. Along 
with wife, Jane, he was active in many oiganiza- 
tions. ... In a note from Hancock, N.H., John 
B. Wilber informs us that his wife, Lillian, died 
on June 30, 1988, following a long illness.— 
Donald S. Cunningham, Secretary, 27 Lowell St., 
Braintree, MA 02184 
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Lawrence W. Day in Fairfield, Conn., reminisced 
a few months ago about his navy IKTIC flying 
days with the late Franklin "Hank" T. Kurt. 'T 
roomed with HarUc in Hampton Roads, Vh., dur¬ 
ing six weeks of training for an ensign commis¬ 
sion in the summer of 1926. We flew together in 
HSTL flying boats, which were known as hard 
ships to land. I had a Maxwell roadster we both 
enjoyed taking out on dates. In the fall we drove 
to Hartford to attend a coming-out party for one 
of Hank's girls, then drove to an army/navy foot¬ 
ball game at West Point. Those were the days!" 
Thanks Larry—a little nostalgia is very refreshing 
these days. 

Eugene N. Geisel of Wellesley, Mass., died De¬ 
cember 7, 1987. He was a University <rf California 
graduate and came to M.I.T. as a senior in electri¬ 
cal engineering. In 1955 he was an electrical en¬ 
gineer for Highway Traffic Engineers in Brookline. 
His widow, Josephine, continues subscribing to 
"Uxhnology Review. 

John P. Engel of Franklin, N.Y., died March 
21. In 1955 he was general superintendent of 
Sapolin Points, Inc., in Brooklyn. He moved to 
Miller Place, Long Island in 1960, and then to 
Franklin in 1976. John leaves a large family that 
includes his widow, Gertrude, a son, three 
daughters, twelve grandchildren and five great¬ 
grandchildren. 

Robert S. Hatch of Myrtle Beach, S.C., died 
April 17 at his home, following a lengthy illness. 
In 1955 he was executive vice-president of Aram- 
co Overseas Co. in The Hague, Netherlands. Bob 
retired to Myrtle Beach in 1965 and is survived by 
his widow, Rufina Ann, son, Robert Jr., and 
daughter Janet. 
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Laurence B. Cheney of Greenwich, Conn., died 
March 25. He retired from UniRoyal in 1968 in 
Naugautuck, where he had been an engineer 
since 1938. Larry was a retired colonel in the U.S. 
Army Reserve and served in World War 11. He 
was a former deacon of First Church Congrega¬ 
tional, and was active in the local Sea Scouts pro¬ 
gram in the Old Greenwich Boating Asscxriation. 
Larry was well known as a teacher of antique 
stenciling, country painting, and furniture resto¬ 
ration with caning and rushwork, having taught 
adult education classes in Greenwich for many 
^ars. He was a member of the Society of Ameri¬ 
can Decoration, and gave a one-man exhibit of 
his work in Greenwich in 1987. Quite a record for 
a civil engineer, but very typical of M.I.T. retirees 
who devote time and energy to their communi¬ 
ties. Larry could be proud ^ his grandson— 
Jonathan Connell, S.B. '83, M.S. '85, Ph.D. '88 
Course VI. 

We send our sympathy to the widows and fa¬ 
milies of these classmates.—Joseph C. Burley, 
Secretary, RFD 1, Eppir\g, NH 03042; Lawrence 
B. Grew, Assistant Secretary, 21 Yowago Ave., 
Branford, CT 06405 
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It was Anne Palo who exclaimed with en¬ 
thusiasm: 'The '28 family has gathered!" How 
nicely spoken and so appropriate as our 60th re¬ 


union got underway Wednesday, June 1, 1988, on 
campus. All of us were housed at gracious 
McCormick Hall for the five-day period. No one 
opted for a hotel room; this made for a more co¬ 
hesive party and homier atmosphere. It also 
helped greatly in getting scheduled events started 
on time. {See photo, pages MIT 28-29.) 

Our reunion was a resounding success! For a 
class of our age, we had what must have been a 
record attendance: % in total, consisting of 50 
classmates, 27 spouses, 9 widows and 10 guests. 
All but a very few went the full program 
distance—and with little or no apparent strain. 
Qassmates came from all parts of the country 
and some from more distant points abroad. To 
our best knowledge, all returned safely home. 

After checking in, each arrival was cordially 
greeted in the Country Kitchen erf McCormick 
and offered an attractive selection of refresh¬ 
ments. This hospitality service was presented by 
Frannie (Mrs. James) Donavan as a tribute in 
memory of Jim. She was ably assisted by Dorothy 
Goldberg with further help and contributions 
from others of the '28 widows group. The buzz 
and excitement (rf so many old friends meeting 
once again and busily conversing was both im¬ 
pressive and heartwarming. For our first evening 
together, we had the now traditional Bill Carlisle 
Cocktail Hour followed by a very fine dinner—all 
at McCormick. A class business meeting and 
election, as scheduled by Chairman Abe Woolf, 
was held immediately afterward. Those elected 
were: Walter Smith, president and secretary; Ge¬ 
orge Pilev vice-president and treasurer; Ernest 
Knight, vice-president and assistant secretary. 

The nominating committee consisted of Hermon 
Swartz (chairman), Morris Klegerman, and 
Harlan Paige. 

Our first full day, Thursday, was indeed full. 
Shortly after brealdast we b^ded buses for 
Boston. A brief stop was made at Killian Court 
where a group photograph was taken in pano¬ 
rama and color with our much-loved great dome 
and columns in the background. It turned out to 
be a beautiful shot; all the cardinal red jackets 
against the fresh green of trees and lawn made it 
a truly gorgeous sight! Then it was on to the 
Prudential Center, where we were greeted and 
escorted to the top of the tower to see Boston, 
Cambridge, and surrounding areas from on high. 
It was not a bright day but plenty clear enough 
to give us very good viewing. We had a special 
festive lunch at the Back Bay Executive Oub on a 
lower floor in the tower. 

That evening was M.I.T. Night at Boston Pops, 
where we enjoyed a fine concert conducted by 
John U^iUiams. The violin soloist was especially 
outstanding. Friday was Technology Day, and we 
joined in the general activities of the day. These 
began with a memorial service in the morning 
followed by a program of speakers in Kresge Au¬ 
ditorium on the general theme of "Materials, 
Productivity, and National Well-Being." Technolo¬ 
gy Day luncheon, served in the Athletic Center, 
was the occasion for awards and presentation of 
class gifts (including our own 60th). We also 
joined in the all-Tech social hour that afternoon. 

The day was topped off with a very special lob¬ 
ster dinner served in the Faculty Qub. Here a 
note of nostalgia was introduced by presenting 
each diner with a commemorative stein reminis¬ 
cent of such practice many years ago. Of course, 
beer was served with the lobster (else, why a 
stein?). Friscilla and I^ul Gray, '54, were our 
guests for that evening, as well as "Doc" Edger- 
ton (honorary member) and Mrs. Edgerton. In 
speaking bri^y to us, Paul expressed recognition 
and appreciation for the way older classes have 
contributed to the growth and success of M.I.T. 
Despite a balky projector and some very old 
movie film, we did manage to get some glimpses 
of '28 reunions of years long gone by. The rest of 
the evening was given over to lighthearted fun. 
Two, having birthdays of the date, were discov¬ 
ered: Jo Shiepe and Marge Puschin. They were 
properiy recognized and serenaded. Travelers 
who came farthest for the reunion were Miriam 
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and Oiff Terry from Hawaii. The oldest attendee, 
at 90 (and document equipped), was Tom Larson. 
Tom shows very little physical evidence of his 
age. He even boasts a full head of hair that is 
only slightly gray. He enjoyed having the ladies 
test its authenticity by tugging at it. Apparently 
they enjoyed it too. Spontaneous singing, charac¬ 
terized mostly by its enthusiasm, erupt^ periodi- 
cally during the evening with Jim McCarthy's 
comer doing its full share. Later, back at McCor¬ 
mick, the spirit continued with George Manguri* 
an at the piano and Jim still setting the vocal 
pace. 

Saturday was our busiest day with still plenty 
of vim left in the group. We traveled by bus to 
Endkott House in Dedham where, in elegarKe 
and beauty of environment, we enjoyed lunch 
and a highly mformative talk on Ramesses U, the 
great Egyptian pharaoh, whose fabulous treasures 
were then on display in Boston. That evening we 
saw the e)chibit itself in the Boston Museum of 
Science. It was indeed impressive but a bit too 
crowded for comfort. We also attended the show 
called "Seasons" in the museum's Omni Theater; 
it was both beautiful and dramatic. An excellent 
dinner in the Skyline Room atop the museum 
gave us a near perfect conclusion to the evening. 
We were treated to the glorious spectacle of 
Boston, across the Charles River, bathed and 
flashing in a golden sunset. This faded and was 
soon followed by a different but equally impres¬ 
sive sight of the city illuminated at night. An 
"open mike" was made available so that everyone 
was given the opportunity to "speak his piece" 
and many did just that. Sunday, after brunch, 
was farewell and departure time with many vow¬ 
ing to be back for the 65th! 

With deep regret, we must now report four 
class-related deaths. Howard R. Batchelder died 
April 20, 1988, at a nursing home. The informa¬ 
tion came to us with a note from his wife, 
Christina. Howard graduated in Course V, 
chemistry, then continued his studies to obtain 
his S.M. degree in that same department. Much 
of his professional work was in fuel and chemical 
industries related to coal, gas, and oil. In later 
years, he was associated with Battelle Memorial 
Institute. The Batchelders had two daughters and 
six grandchildren. 

Richard N. Palmer died May 16, 1988. A 
newsclipping brought the information to our at¬ 
tention. Richard came to M.I.T. as a graduate stu¬ 
dent and received his S.M. in chemical 
engineering. During World War II years, he was 
engaged in the Manhattan District Project. His 
wife, Eunice, survives him. 

Hugh B. Spalding died March 25, 1988. We 
were informed of this in a note from his son, 
Philip. Hugh received his S.M. in chemical en¬ 
gineering, and he followed that profession in En- 
^and during most of his life. Hugh became 
widowed in 1975. ... In a note from Hancock, 
N.H., our honorary class member, John B. Wil¬ 
bur, 76, informs us that his wife, Lillian, died on 
June 30, 1988, following a long illness. They had 
been invited to participate in our reunion celebra¬ 
tion but had to decline. . . .To the families of 
these classmates we extend our heartfelt sympa¬ 
thy.—Walter J. Smith, Secretary, 37 Dix St., Win¬ 
chester, MA 01890; Ernest H. Knight, Assistant 
Secretary, Raymond, ME 04071 
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Adrian 'Xub" Clark of Woodbury, Conn., writes 
about his activities siiKe graduation: "There were 
not a great number of choice jobs available in 
1929, so I took a job with Sears "B" stores in 
Brookline, Mass. After six months, I went back to 
M.I.T. for my S.M. in fuel and gas engineering 
and took a job with the Utilization Laboratory of 
Consolidateid Edison of N.Y. I married Hope 
James (Emerson College), have one son (Brown 
University), and three grandchildren (12, 15, and 
17, the latter entering Boston University this fall). 

1 have a brother, Waldo B. Qaik, M.I.T./Harvard 


'19, who is 90 years old. 

In 1938 I was loaned to Good Housekeeping 
Institute, another laboratory. I quit in 1940 and 
went to work for \^n Nostrand Co., Inc., book 
publishers, as vice-president and editor. (Tubby 
Rogers would have approved.) The next 20 years 
were challenging and fascinating—lots of desk 
work, long hours, starting books, and working 
with remarkable scholars like John 'Von Neu¬ 
mann, Samuel Glasstone, Marshall Stone, John 
Kemeny, and Paul Halmos. Series of books were 
developed. In 1958 I went to Geneva as an offi¬ 
cial press representative to attend the Second In¬ 
ternational Conference on the Peaceful Uses of 
Atomic Energy. 

"In the early sixhes, we had some health 
problems, but fortunately nothing serious deve¬ 
loped from it. I retired shortly thereafter but re¬ 
mained a consultant for three more years. We 
settled in Connecticut where we had been vaca¬ 
tioning in the past on and off. Hope and I have 
busy days. She has a way with kids in the junior 
church ^oir, plays the piano, is a volunteer en¬ 
tertainment producer in the Lutheran Home. I as 
a teacher's aide with first grade, using an Apple 
II computer. We do enjoy our life here in the hills 
of Bethlehem, Litchfield County." 

John Happel of Hastings On Hudson, N.Y. 
writes, "Life has been good to me. A group of 
former students arranged for a celebration of my 
80th birthday. About 80-90 people were present, 
many former doctorate students at New York 
University. The party was organized by my form¬ 
er student, Howard Brenner, now Willard Dow 
Professor of Chemical Engineering at M.I.T. 

"As for family, 1 have three fine children, none 
married, so 1 don't know about grandchildren. 
One unfortunate thing happened recently. In late 
February, my wife Dottie, Ruth (my youngest 
daughter), and I went to Guatemala for a short 
vacation. One item an the agenda was a trip to 
Ukai to explore the ancient, impressive Mayan 
ruins. While climbing one of the pyramids, 1 fell 
and broke two vertebra in my neck. Luckily, a 
very capable neurosurgeon in Guatemala did a 
go(^ job sewing and bone grafting and put 
me on the road to slow recovery. It could have 
been much worse. For the good news. Chemical 
Engineering Communications will devote an issue to 
papers celebrating my 80th birthday. This sum¬ 
mer, we are going to a catalysis congress in Al¬ 
berta, where I will give a paper and we will visit 
Lake Louise and later Lake Placid, I hope." 

Murry M. Brimberg of Silver Spring, Md., 
writes, "Since my retirement, we have been 
traveling each year pursuing volunteer activity. 

We have been to Israel, London, Florida, and 
visiting our children on the East Coast. Three of 
our four grandchildren are now attending college, 
one at Haverford, two at Harvard, and the fourth 
will be on his way to M.I.T. soon. Our daughter 
and son-in-law are fully occupied in the m^ical 
field, practice research, and travel pretty much 
around the globe for meetings, delivering papers 
and teaching. Thank the Lord, Mary and I are 
still able to get around, attend our many organi¬ 
zations, and look forward to seeing our class¬ 
mates at the 60th reunion next year." 

Richard E. Bolton Caruda, writes,"My wife, 
Betty, is very much weaker and can no longer 
speak. It is very sad because we were a devoted 
couple and enjoyed a wonderful life together. 

Our daughter, I^mela (Angus), is arriving tomor¬ 
row to see her mother and also to cheer me up. I 
am making progress in the use of Wordperfect, 
which should make this easier for you to read 
than my normal scrawl. Slowly, I am converting 
the text of my family history to Wordperfect for¬ 
mat, which should reduce the cost of publication. 
Tradition has it that one of my maternal great 
grandfathers, Robert Hamilton Leathern, and his 
brother, Alexander Leathern, were descended 
from that brilliant rascal, Alexander Hamilton. In¬ 
deed, the name Hamilton has been used in five 
of the last six generations of our family. So far, I 
have been ui\able to establish exact cormection, 
so there is still some more digging to do. 


"1 was in Britain for a couple of weeks last 
spring (1^7). Once again, I felt the urge to get a 
new pair oi shoes from a firm on Cork Street, 
London. As one can't cross the Atlantic for a pair 
of shoes and still be considered sane, 1 decid^ 
to visit Edinburgh again and also see how the 
restoration work was progressing in York Minster 
before spending a few days with the cousins in 
Bristol and London. It worked out very well, and 
I returned home much refreshed. I have no plans 
for this spring and summer, and expect 1 should 
stay very close to home, for obvious reasons." 

I regret to announce the deaths of the following 
menbers of our class: Richard Opper of Wolcott, 
Conn., February 15, 1988; Charles Frank, Jr., of 
Waltham, Mass., March 9, 1988; and U. Col. 
Laurence R. Moses of Sarasota, Fla., June 9, 

1988. 

Richard Opper, who attended our 50th reunion, 
was a chemical engineer who worked for Uniroy¬ 
al for 43 years before his retirement in 1973. He 
was a member of the American Chemical Society 
and past president of Naugatuck YMCA, Walcott 
Historical Society, and the Industrial Develope- 
ment Commission of Walcott. He is survived by 
two cousins. 

We received a note from Larry Moses' wife, 

Kay, as follows: "It is my sad duty to write and 
tell you of the death of my darling Larry on June 
9. He was the strongest of men, for he fought the 
good fight for seven years. Along with the rare 
disease amyloidosis, he had numerous other un¬ 
usual diseases, so he was constantly in and out 
of the hospital these last 14 months. He is now at 
peace, but oh how I miss him! His smile so con¬ 
stant even in pain. Sorry to have to send such a 
sad note." 

Upon graduation, Larry joined the New York 
Telephone Co., worked for 40 years and retired. 
He served in World War II as a lieutenant 
colonel. He was a member of the Palms Pres¬ 
byterian Church, Sigma Chi Fraternity, AARP, 
and Retired Officers Association. He also be¬ 
longed to the Village Green Golf Gub and the 
Memorial Hospital Auxiliary. Survivors include 
his wife, Katherine V.L.; a daughter, Katherine 
Hubbard of Burlington, N.C.; two sons. Col. 
Laurence G. of Heidelberg, West Germany, and 
William V.L. of Hamlin, N.Y. 

My wife, Helen, and I got acquainted with Lar¬ 
ry during the 50th reunion at the Cape. Kay was 
unable to attend, so we were together in a cot¬ 
tage along with Robert Pride and wife Marion, 
Hunter Itouse and his wife, Doi, and a few 
others. We found him to be a friendly, consider¬ 
ate, and loyal classmate. Through the years, we 
developed a close relationship, and he always 
sent me news of himself and family in reply to 
my sending a birthday greeting. At the reunion, 
he talked about his wife, Kay, (1 don't recall the 
reason for her not attending) and remarked, "you 
will like her when you meet her," as we men¬ 
tioned that we might get together while we were 
in Florida in the winter. This episode will remain 
a great disappointment to me and my wife for 
not carrying out our plan. 

Do not stand at my grave and weep, 

I am not there; 1 do not sleep. 

I am a thousand winds that blow, 

I am the diamond glints on snow, 

I am the sun on ripened grain, 

I am the gentle autumn rain. 

When you wake in morning's hush, 

I am the swift uplifting rush 
Of quiet birds in cird^ flight. 

I am the stars that shine at night. 

Do not stand at my grave and cry, 

I am not there; I did not die. 

—Kamig S. Dinjian, Secretary, P.O. Box 83, 
Arlington, MA 6zi7i 
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With the passage of time, our classmates are 
acquiring increasing numbers of great¬ 
grandchildren. This month's "g g.c. report": 
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Evelyn and Dkk Phillips have twin great- 
granddaughters; Charics Prichard has two great- 
grandsons; Robert Quinlan has seven great¬ 
grandchildren, which may be a record. Can any 
^ you top seven? . . . The Phillips still live in 
Old Greenwich, Conn., and list as their hobbies: 
fishing, gardening, ^If, travel, and financial mar¬ 
kets. . . . Charley Prichard is ''coping with old 
age," i.e. although legally blind, he lives alone in 
a retirement community apartment in Nashua, 
N.H. . . . Bob Quinlan is a security officer in 
the Atlanta area, attends meetings the local 
AARP chapter and Masonic Qub and lives in 
East I\>int, Ga. 

A1 Bird writes from Rockport, Maine, that he is 
"enjoying the Penobscot Bay regk)n with summer 
sailing, fall foliage, spring maple syrup, new 
flowers—quality of life is good here." . . . Adolph 
Hugin's career as an engineer, inventor, law 
school teacher, and patent lawyer as well as his 
participation in many civic, social, and rel^ous 
organizations, have been previously reported. He 
has now retired, lives in North Sprin^ield, Va., 
and apparently is in good health. He says his 
time is now spent "largely finding and growing 
things like flowers, grasses, and shrubs, but it is 
not alivays easy in this famous red Virginia brick 
clay. But I try and at times get remarkaUe results. 
Other than that, I keep active in charitable works. 

Reports came in this month from two of our 
arm^ services retirees: Angelo ''Ric" Ricciardcl- 
li, who retired from active duty as a colonel in 
July 1963 and )oc Rehlei; who retired as a cap¬ 
tain, Civil Engineer Corps, U. S. Navy, in January 
1970. Both have had active post-retirement 
careers. Ric retired for the second time in 1986 af¬ 
ter completing 17 years as a civil service em¬ 
ployee of the U.S. Army Foreign Science and 
Technolt>gy Center in Charlottesville, V^. At the 
time of his second retirement, he was chief of the 
Electronics Division. Rkr reads Italian literature in 
the original and put his knowledge of Italian to 
gixxl use last summer during a month's visit to 
Siena. He is also involved in "Reading for the 
Blind." . . . Joe Rehler's service career took him to 
many parts of the world, and his report contains 
reminiscences about the "all expense tours" the 
navy provided for him, scary aircraft takeoffs and 
landings at primitive airfields, living and/or 
traveling in Piaris, Stuttgart, Greece, Rome, H(^- 
land, Belgium, and Denmark, and, above all, 

"the beauty of Japan particularly during the cher¬ 
ry blossom season, and our contacts with the 
Japanese people during the two years we lived 
there." In his second career Joe has been a con¬ 
sulting sanitary engineer and his retiren>ent home 
is in I\)rtsmouth, N.H. 

We have received notices concerning the deaths 
of three more of our classmates: Allen Shepherd 
last April 10, Bob Reynolds on April 30, and 
Dave Landen on May 26. . . . After graduating 
from M.I.T. Allen Shepherd did some graduate 
work at the Institute and at the Columbia School 
of Mines, then worked for a time at Bell Labs. 
Thereafter, he worked as a materials engineer for 
the HarKock Valve Division of Manning, Maxwell 
& Moore, as chief metallurgist Bostitch, Ir>c., 
and senior metallurgist of Tmtron, IrK. Upon 
retiring in 1969, he continued to do metallurgical 
consulting work for clients such as Cottrell Co., 
Mossberg-Hubbard, the Foxboro Co., Madison In¬ 
dustries, Inc., and Equipos y Controles Industri- 
ales of Bogata, Columbia. In recent years, he 
taught metallurgy at Roger Williams College and 
gave lectures and courses of instruction before 
technical societies, industrial firms and at Brown 
University, the Rhode Island School of Design 
and Rhode Island College. He was past state 
chairman and horwrary life member of the Rhode 
Island chapter, American Society of Metals, a cor¬ 
porator of the Woonsocket Hospital, and former 
chairman and ten-year member of the North 
Smithfield Zoning Board of Review. He is sur¬ 
vived by a son Allen G. Shepherd III, and two 
granddaughters. 

Bob Reynolds died after a long illness in Cen¬ 
terville, Mass., where he had lived since his first 


aboard the Mississippi Queen. 
Above left: Helen Worden (back¬ 
ground); Dick Ashenden and 
Charlotte Shulkin (foreground). 
Right: Polly and Ken Germeshausen. 


It happened somewhere between St. 
Louis and New Orleans—socializing 
and renewed acquaintances—when 
members of the Class of 1931 and 
guests celebrated a mini-reunion 


recognition this contribution, he had a moun¬ 
tain named after him. Mt. David Landen is on 
the Cole Peninsula in Antarctica. During WL>rld 
War II, he was chief instructor at the U.S. Air 
Force School of Phototopography at Lowry Field, 
Colo. After his retirement from U.S.G.S., in 1971 
he became an associate professorial lecturer at 
George Washington University, teaching cartogra¬ 
phy and photographic interpretation. He was a 
registered professional engineer D.C., honorary 
member of the American Society of Car¬ 
tographers, life member of the American Society 
of Photogrametry, co-author erf the 
Directory of Photogrametry, editor-in-chief of the 
Manual of Remote Sensing published by A.S.P. in 
1975. Dave is survived by his wife Jeanne, a 
daughter Deborah and son James, both of whom 
are medical doctors, and two grandchildren.— 
Gordon K. Listen Secretary, 294B Heritage Vil¬ 
lage, Southbury, CT 06488 


retirement in 1973. At the institute he was manag¬ 
ing editor of Vbodoo, president of the Sigma Nu 
chapter, and a member (rf the varsity mile relay 
team. Most of his career was spent in the adver¬ 
tising field. In the 1930s, he worked as a creative 
account executive for the J. Sterling Getchell 
Agency, where his magazine advertising cam¬ 
paign for SoconyA^cuum Oil Co. won the annual 
rirst place award of the National Industrial Adver¬ 
tising Association. During these years, Charlie 
Ladd, he, and I used to meet occasionally for 
lunch. 

Moving to the Boston area in 1948 with the 
Sutherland, Abbott agency, he subsequently be¬ 
came president of his own agency, R^nolds 4c 
Foster. After retiring to Cape Cod in 1973, he em¬ 
barked on a new career with I^Kkaging Irulustries 
of Hyannis, from which he re-retired in 1977. His 
club and professional associations iiKluded the 
Winchester Country Club, Broadcasting Execu¬ 
tives Gub erf Boston, Advertising Gub of Boston, 
past president of the N.E. Chapter of the Ameri¬ 
can Marketing Association, Wianno Gub, Oyster 
Harbors Gub, U.S. Bnver Squadron, member of 
the Barnstable Republican Town Committee and 
the Barnstable Economic Development Com¬ 
mission. 

Bob is survived by his wife Cynthia, a son 
Robert Wood Reynolds, Jr., of Acton, Mass., a 
daughter, Marjorie Wr^ht of London, England, 
and four grandchildren. Several years ago he 
called my attention to the fact that the Reynolds 
family, like the Joe Harrington family, has had a 
long association with M.I.T. His grandson, Robert 
Wo^ Reynolds III, has a quadruple M.I.T. ances¬ 
try, i.e. two grandfathers and t%vo great grand¬ 
fathers who graduated from the institute. 

Dave Landen worked for the U.S. Geological 
Survey throughout his career, starting as a field 
assistant in 1932 and rising through various 
grades to research civil engineer of the staff ot 
the Topographical Division in Reston, Vi. His 
field of expertise was the application of aerial sur¬ 
veys to topographical and g^ogical mapping 
and research on photogrammatic mapping. 

Among his accomplishments was the develop¬ 
ment of a system of topographical mappirig used 
by eight countries in mapping Antarctica. In 


Thanks to Polly Germeshausen, the recent mini¬ 
reunion on the Mississippi Queen from St. Louis 
to New Orleans was a big success. The following 
persons attended: Margaret and Richard Ashen¬ 
den, Mary and Eugene Braitca, I^uline and Ken¬ 
neth Germeshausen, ConstarKe and Heiuy 
Hartwell, Marcella and Richard Kropf, Pamela 
and Robert Martin, Adrienne Radzwiller, Evelyn 
and Howard Richardson, Emily and Robert 
Sanders, Charlotte and Ben Shulkin, Lillian and 
Albert Stms» Gifton A. Smith, Marie and Allen 
l^^lson, Helen and Edwin Worden, Edith Seltzer, 
and Alice and Arthur Lutz. 

Dkk Ashenden gave a talk on the plans for the 
next reunion—we will probably stick to Cam¬ 
bridge. Also, Howard Richardson said Randy 
Binner was absent because of a previous engage¬ 
ment to attend his wife's college reunion. 

We must report the following deaths. Robert 
nukei; 318 Haverhill St., N. Reading, MA 01864, 
died April 23, 1988. He leaves his wife, Maigaret. 

. . . Howard J. Wood , Louisville, Ky., died 
March 14, 198B . . . Julian P. Hastings, Framing¬ 
ham, Mass., died September 2$, 1987. . . . Gor- 
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"Our reunion was a resounding suc¬ 
cess," says Walter Smith, Class of 1928 
secretary, and it inspired one of his best 
columns yet (see page MTT 25). 


don A. SpWdic, Danvers. Mass., died February 
17, 1988. . . . Charles O. Terwilligei; Ji., 4848 
Sage Dr., Laramie, WY 82070. He leaves his wife. 

Our sincere condolences to the relatives of the 
above.—Edwin S. Worden, Secretary, P.O. Box 
1241, Mt. Dora, FL 32757; John Swanton, Assis¬ 
tant Secretary, 27 George St., Newton, MA 02158 
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John Strickle^ Sr., and his wife have been living 
for over 20 years in a home that is heated by a 
nuclear reactor—the sun. With the aid of good in¬ 
sulation, he keeps his electrical heating bill to $60 
per year. John sells his plaru for the house, called 
EVAC, for $150. In 1981, the 1,536 square-foot 
home cost about $25 per square foot, complete 
with carpets, appliances, etc. Through arranged 
tours over a four-year period, about 1,800 people 
came to see EVAC. 

There is much more to his story—technical, eco¬ 
nomical, and human interest. If you would like to 
know more, write to him at; 339 N. Wind Sun 
Wsy, Carrumo Island, WA 98292. You will like 
what he sends you. More about him personally 
will appear in the next issue. 

Arthur Marshall is a fine example of how to 
squeeze the most out of time. He writes: 'In 
March, we went on a three-week trip to Russia, . 
Finland, Denmark, and Iceland. In April, we 
were in Israel for two weeks, and next week 
(June 16), I'm going to Israel sans wife for three 
weeks. We plan to spend about three weeks at 
the Olympics in Korea with a brother-in-law and 
in November three weeks in Rio de Janiero and 
the Antarctic. After that, if I survive the running 
around, I plan to stay put for a while. I'm look¬ 
ing forward to our 60th reunion in 1992. I send 
my warm personal greeting to you and to all our 
'32 classmates. As our numbers decrease, let's try 
to get together as (^en as we can." Incidentally, 


the Marshalls have six grandchildren and three 
great-grandchildren. Can anyone top that? 

Robert B. Thompson, 11 Factory Cove, Booth- 
bay Harbor, Maine, writes a warm friendly letter. 
He says, "My wife of 51 years, Lovola, and 1 still 
8^^ health. We live an extremely quiet life 
here on the Maine coast but alway enjoy visitors. 
You probably don't remember me at Tech, but 1 
have a very clear picture of you. During my last 
two academic years, I was cashier at Walker din¬ 
ing hall for the evening meal. I recall that you 
were one of the regular customers and, I particu¬ 
larly remember your warm and ready smile as 
you paid your bill. I guess I didn't get too many 
smiles at that job, but yours stood out. I hope 
you still have it. Best re^rds and tharUcs again 
for a job well done!" 

On Technology Day, June 3, 1988, these class¬ 
mates were present: William Bannon, Wendell 
Bearce, E>on Brookfield, John Brown, Melvin 
Castleman, Oscar Marzke, Al Dietz, William 
Pearce, Charles *1^1, Thomas Weston. 

Our class president conducted a short meeting. 
He informed us that Gaynor Landsdorf, our class 
» estate secretary, died. He was vice-president of 
Standard Oil of California and was very active on 
the West Coast. Wendell Bearce was nominated 
for the estate secretary post. He will give the 
matter serious thought and make a decision in 
the fall. / 

William PeaKe, our treasurer reported that, af¬ 
ter paying all bills, the class has $2,400 in the 
bank. Ed McLaughlin, our class agent, will start 
"cheerleading" the 60th reunion g^ in future 
dass agent letters. We have 288 active members in 
our class. 

There was a memorial service of M.I.T. Alumni 
at the M.I.T. chapel. Those who passed away in 
the past year from the class of 1^2 are: Winston 
B. Braxton, Libero F. Cappabianca, John P. Co- 
gan, Donald B. Gilman, Lester Glickman, W 
Penn-Gaskel Hall, Ji:, David D. Kilcy, George E. 
Murray, John Navas, David R. Pryde, Thomas B. 
Rhines, F. Carlyle Roberts, Jr:, George H. Sistare, 
Ji., Rev. George H Smith.—Melvin Castleman, 
Secretary, 163 Beach Bluff Ave., Swampscott, MA 
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Should you wonder at the time lag of reports in 
these class columns, be advised that the lead 


time between copy deadline and magazine mail¬ 
ing approximates 90 days. By now you should 
have received, in fact a long time ago, a letter to 
all classmates concerning the 55th reunion and 
other relevant matters, for those who missed it, 
be advised that the newly-elected (or re-elected) 
officers are: president—Dick fossett; vice- 
presidents—Steve Rhodes, Fred Johnson, Don 
Fink, and Bob White; secretary—BUl Klee; 
treasurer—Burt Webster; and class agent—Herb 
Grier. 

Bill Harper of Hattiesbuig, Miss., has spent a 
lifetime in the chiropractic field and is going to 
reach 1(X) years age whilst drinking gallons 
and smoking chimneys daily. . . . Walter Vernon 
Skees, retir^ registered surveyor of Florida, now 
lives in Barcelona, Spain. He's having back trou¬ 
ble. He says the Barcelona area, where he has 
been about ten years in an office/apartment 
downtown, is a "modem but ancient capital of 
three million with the most for the dollar." His 
phone is 011 34-3-329-8454 (AM-USA), meaning 
phone in the morning. . . . John King of 
Oeveland, Ohio, reports inability to attend the 
reunion because of ocular difficulties (in May). 

We trust he has improved. 

E. C. Henderson, Jr., Webster Groves, Mo., 
reported in late March his inability to attend and 
his deep regret. . . . Don Fink, Summers, N.Y., 
did attend the reunion. He is currently director 
emeritus, IEEE, prior to which he was its execu¬ 
tive director and general manager, prior to which 
vice-president and director of research, Philco, 
prior to which editor-in-chief Electronics magazine, 
prior to which Office of Secretary of War, prior to 
which Radiation Lab, Loran Division, prior to 
which McGraw-Hill, prior to which fa^ty M.I.T. 

Bill Baur spends summers in Havertown, fo., 
and winters in Dunedin, Fla. ... Pit Amenta, of 
Middletown, Conn., attended the reunion and 
recalled, ibr aU of us to enjoy, memories of the 
'33 M.I.T. basketball team—10 wins, 2 losses. He's 
still enjoymg college through the Elderhostel 
programs. 

Please send your secretary ai^ information 
about you or your children so we can retain or 
renew the friendships important to us. 

Now for the sad news, the obituaries: Frank J, 
Lopkm; 9227 Gaiitford St., Downey, CA 90240, 
di^ April 7, 1988 (widow Julia M.). . . . F. Law- 
ton Barrows, D.D.S., died last May 14, 46 Main 
St., Middletoro, MA 02346 (widow Mrs. 
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Elisabeth). 

After this column's deadline, we received word 
that Dick Morse died suddenly at home on July 
1. He leaves his wife, Marian, 193 VNTmding River 
Rd., Wellesley, MA 02181. There will be more de¬ 
tails in the next issue.—William B. Klee, Secre¬ 
tary, Box 7725, Hilton Head Island, SC 29938 
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I am sorry that these notes are appearing so long 
after the events were reported. Unfortunately, 
Bob's leaving for Europe with his new wife and a 
problem back, the arrival of news for insertion in 
the Review, and my wife's death all happened 
about the same time. 

This will be largely a sad column because of 
the number of deaths to report, including that of 
my wife of 46 years. She had an apparently suc¬ 
cessful cancer operation in 1%1 and was well and 
lived a very full life until the summer of 1987 but 
then gradually began going downhill. Our mini¬ 
reunion at Skytop was one of the last little trips 
we made. After 17 days in the hospital, she 
passed away on April 26. 

A letter from Mrs. W. W. Bentley, Jr., informed 
us of the death of her husband. He was an aero¬ 
nautical graduate and worked most of his 40-year 
career as a systems program manager at Wright- 
Ratterson Air Force Base at Dayton. He retired in 
1973 and moved to La Jolla, C^if. He is survived 
by two daughters, as well as his wife. 

WUliani W. Buttmi died last December in St. 
Petersburg, Fla. . . . From the Trust Department 
of the Batrk of New York, we learn that John B. 
Dunning passed away November 4, 1987. ... A 
news clipping tells of the successful career of 
Kendal C. Ham who was in the beverage busi¬ 
ness; first under the aegis of Pepsi and then with 
a company he founded in Conway, N.H. He was 
active in several Masorric bodies and is survived 
by a daughter and granddaughter. 

Some of us may have known Henry J. Joyal 
who graduated from the University of N.H., but 
did graduate work in electrical engineering at the 
Irrstitute. He appears to have had his entire 
career with Radeon, passing away in Man¬ 
chester, N.H., in January 1988. ... A news clip¬ 
ping tells of the sudden death of Lee. J. Rusting, 
whose home was in Rochester. N.Y., where he 
founded an investment counseling firm. He is 


survived by two sons, his wife, and nine grand¬ 
children. . . . The architects will remember Aldo 
Minotti, who served as a major in Viforld War 11 
and then ran his own architectural firm in 
Waltham, Mass., until he retired in 1980 and 
moved to Florida. He passed away last February 
leaving numerous relatives. 

There is quite a bit of g<x)d news from our 
friends who are leadiitg busy or restful lives. 
Walter Hoffman and his wife of 52 years have 
just returned from Singapore and northern 
Sumatra, where he visit^ a truly modem city 
hewn out of the Indonesian jungle. Walt was in¬ 
volved with a large world-class natural gas liq¬ 
uefaction plant that was lun by Mobil He 
was impressed with Singapore, which is a bar¬ 
gain shoppers' paradise. . . . Harold Leighton 
describes life nearer home, where he summers on 
the Maine coast and takes trips with senior 
citizens of Hamilton, Ohio. His daughter is town 
clerk of Brewster, N.Y. . . . Frank Moore describes 
a 50th anniversary party that was given for him 
and his wife. He points out that the eight women 
who were in their wedding party are all still 
alive, but only four of the men are living. He also 
describes a trip to Argentina and Paraguay, where 
he was very impress^ by the modernity of the 
railroad equipment. 

Walter Nisula reminisces about some of our 
classmates and hopes to hear from Merl 3 m 
Richardson. Walter attends IEEE annual meet¬ 
ings. After living in Spain for two years, he now 
attends stateside festivals and writes a bit of his¬ 
tory. . . . Jerome Raphael reports a change in his 
business interests that seem to have resulted in 
travel to Central America and the South Pacific. 
He is still vitally interested in dam building. . . . 
Philip Walker; Jr. is living quietly in retirement in 
Sutton, Mass. He tells us his mcither just 
celebrated her 100th birthday, and she is the 
widcnv erf Philip Walker; '07. 

Gil Lorenz regrets having missed the reurrion. 
(Does he mean the mini-reunion at Skytop?) His 
wife had to have surgery at that time. They 
specialize in cruise travel and have recently been 
to the Far East, Oronoco River; and the countries 
through which the Danube flcnvs.—George G. 
Bull, Assistant Secretary, 4601 N. Park Ave., Apt. 
711, Chevy Chase, MD 20815; Robert N. Frank¬ 
lin, Secretary, Box 1\47, Brewster; MA 02631 
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Our class was represented at Technology Day ac¬ 
tivities early last June by Leo Beckwith, Arthur 
Cohen, Thonet Daphrw, Jim Eng, Forrest Gold¬ 
smith, Rush Lincoln, Bemie Nelson, and Allan 
Mowatt. Warren Seamans, honorary class mem¬ 
ber, joined some erf us at the luncheon. Bernie 
annoutKed our plans for a mini-reunion lunch on 
September 29 at the famous Wayside Iim in Sud- 
bu^. In other parts of the country, Jan and Leo 
Dee hosted a '35 mini-reunion April 12 at the 
ftilm Beach County M.I.T. Qub with Rose and 
□lis Flink, Catherine and Bob Flood, Sally and 
Ed Helwith, and Marilyn and Leo Beckwith. 
Jimmy-Jean and Lars Ekwirzel had planned to at¬ 
tend but %vere uttable to make it. However, Lars 
has offered to stir up a mini-reunion in the Mia- 
trti area. 

Both Don Wood and Jack Ballard face widely- 
scattered classrrtates in their respective Texas and 
Oregon/Northwestern areas but are hanging out 
the welcome mat for any who come dose. The 
prindpal purpose of all this activity is to remirui 
all of us that the 55th reunion is not that far off 
and that you should get out your calendars and 
mark Jtme 6-10, 1990, to keep open for it. The 
50th was a super-splendiferous time, and the 
55th will be too, bKause we now have the ex¬ 
perience to do it right. 

Former M.I.T. oarsmen will be interested to 
learn that some members of the local rowing 
clubs and colleges have organized Corrununity 
Rowirtg, Itk. It is a non-profit organization found¬ 
ed in 1985 to make the sport of rowing accessible 
to the general public in the Boston area. With 
over 4% participants, the dub serves a variety of 
ages and skill levels. Their boathouse is locat^ 
next to the MDC skating rirdt on Nonanton Road, 
Newton. Membership is $10 per year plus charges 
for use of boats and lessotu. If intere^ed, call 
Carolyn White at 354-6883. They ask applicants to 
check with their doctors. I did and irvy doctor 
said, "Ibu haven't rowed for 50 years, and I don't 
think this is the time for you to start." So I shall 
stick to my paper route and golf! 

Indden^y, I am making progress in my plans 
to go West. I shall leave here driving on October 
15, and one of my paper customers is going with 
me to share with driving and expenses. The 
route is being carefully planned along with Bed 


TECHNOLOGY REVIEW MIT 29 




and Breakfast overnights and visits to nearby na¬ 
tional and state sites. My daughter l^mela and 
her husband. Rich Trombiru), who drove over 
4504X)0 miles (contract driving 18-wheelers across 
the country) in 19^-6, are road consultants. After 
flying cross-country many times, I plan to see 
closeup what was down below. 

1 regret having to report that two more of our 
'35ers have passed away. Louis B.C. Fong died 
February 11, 1988, in Arlington, He was a 
Course VI man with me. His death was reported 
by his widow. . . . Milton E. Nelson died at 
Rhode Island Hospital on April 27, 1988 He was 
a special student with us in architecture after 
.studying at Rhode Island School of Design and 
New York Beaux Arts Institute of Design. I am 
sending our deepest sympathy to the two 
widows.—Allan Q. Mowatt, Secretary, P.O. Box 
524, Waltham, MA 02254 
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Home again, home again, jiggity-jog, after two 
months and 8,800 miles on the road through 24 
states and a bit of Canada. First let me pay trib¬ 
ute to my navigator and chronicler, Phoebe. 
Without her orderly, dated notes I would be hard 
put ti> reconstruct all our zigs and zags en route 
and the pleasant hospitality of so many class¬ 
mates and wives, friends and relatives. Altogether 
we visited 25 'Bbers and talked with seven more 
by telephone. 

From Charlotte, where the last issue erf notes 
left off, we continued north to Washington, DC., 
where I saw Bob Walker and Thelma, Henry 
McGrath and Mildred, and Dave Vemer's wife, 
Mary (1 talked with Dave by telephone at his law 
office). Then on to New jersey and 11 days visit¬ 
ing family and friends. During this interval I saw 
Milner Wallace and Robin in Saddle River (mov¬ 
ing to Brookline, N.H.), talked by telephone to 
Ray Woodrow's wife, Isabelle, in Rossmore Village 
(just moved) and Mitchell Sieminski in Bedmin- 
ster, and touched bases with Assistant Secretary 
Pit Patterson and Marian, and President Alice 
Kimball. Alice and lYit helped me tie classmates 
and incidents together. Alice will be on another 
cn>sS‘COuntry trip from Labor Day to Thanks¬ 
giving—across Canada on the way out and deep 
southern route going back. 

Heading back west, 1 saw Chuck Kennedy— 
seriously ill with carKer in St. Joseph's Hospital 
in Elmira, N.Y.; Harry Essley and □izabeth in 
Rochester; Henry Johnson and Dorothy in Bloom¬ 
field Hills, Mich.; Wayne Hazen arnl jean in Ann 
Arbor; and tried to see Obie Falls in jackson. On 
to IlltrKtis and fVte Weinert and jean at Lake Bar¬ 
rington. Al MusschooC lives oidy a few miles 
from Pete, but unfortunately there was no answer 
when I phoned. 

Now for ne%vs and anecdotes, roughly in the 
order of receiving them: Ford Boulware in San 
Angelo, Tex., had a major aortal aneurism 
repaired four years ago and a heart attack the fol¬ 
lowing year, but is hale, hearty, and upbeat 
now—running his ranch and quarter horse- 
breeding farm at Christoval. Ford is still quiet and 
unassuming, as Claxton Monro remembered him 
our next day in Austin, and as readers of the 
50th reunion biographies will sense. But I learned 
from wife Edith that Ford's scant reference to 
"Wbrid War 11 invastoru" irKluded leading an 
army battalion onto the beaches of North Africa, 
Sicily, Italy, and Normandy! Recently in San 
Angelo his headwork and chairmanship of a 
committee reorganzied the operations oi three 
hospitals to put them on a paying basis. 

Claxton also recalled a visit from Brent Lowe in 
Houston before Oax retired as rector of St. 
Stephen's Church there, and his visit to Brent in 
La jolla in 1985. He also visited Aaron Loomis in 
Massachusetts that year. . . . George Cummings 
in Austin had a heart valve replaced last Decem¬ 
ber, yet was leaving on his thhxl trip to the Soviet 
Union in May. George was with us only as a 
graduate student getting his master's, in between 


S.B. and Ph.D. degrees at Pennsylvania State 
University, but he has kept in touch by contribut¬ 
ing to, ar^ receiving. Bill Rousseau's annual col¬ 
lection of letters from 1936 Coursq X-Aers, as 
mentioned last issue. 

Charles Holman and Lucille welcomed us at 
their new home on the shore of Lake Conroe at 
Mon^mery, lex., and treated us royally, indud- 
ing a ride in their boat arxMind much of that con¬ 
siderable body cA water. They both continue to 
win honors in skeet shooting, which started for 
Charlie at age 50 on the suggestion of a business 
acquaintaiKe. From student days he has warm 
recoUectioru of Herb Borden, Leonard Chandler 
Walt Squires^ Henry McGrath, and Mai Hol¬ 
combe. . . . Gerry McMahon rocalled a summer 
project after fre$hnr\an year when he and Henry 
McGrath, Harry Donaldson, and Alke Hunter 
worked with a chemistry instructor to design op¬ 
timum experiments in crystalization, etc., for fu¬ 
ture freshmen classes. (lYiey did not put a 
Bunsen burner under an evaporating dish of 36N 
HCl as I once did, to the ruin of a new corduroy 
suit.) Gerry's wife, Catherine, is descended from 
St. Margaret erf Scotland, and Phoebe and I 
recalled our 1976 visit to her chapel in Edinburgh 
Castle. Gerry keeps active as Louisiar\a historian 
for the Reserve Officers Association, ham radio 
(KA5KVR), and other endeavors. 

Although Leo Kramer has retired twice, from 
Raytheon and then from dectronics consulting, 
he says he is busier than ever. One of his activi¬ 
ties is painting and we enjoyed seeing some very 
creditable landscapes and still lifes in his home at 
Palm Beach Cardens. He and Eli Grossman used 
to lunch regularly with Spencer Mciras, now de¬ 
ceased. . . . Our next stop was in Palm Beach at 
the home of Bunk Knudsen and HoreiKe. He 
was completely recovered from a staph infection 
that hospitalized him last winter and required 
knee surgery. Bunk keeps his interest in produc¬ 
tion alive as "squire" to several young engineers 
in their venture to make automotive parts. He 
spoke of contacts with Bob Gillette and Connie 
Bouchard over the years, and credits Connie as 
an authority on rare and expensive classic cars. 
From the vantage of an entire career in the indus¬ 
try, Bunk should know. 

In Boynton Beach, Roy Thompson and Eleanor 
live in the Pine Tree Gcrff Gub community and 
play almost daily. Roy was one erf our many 
depression-finance casualties in mid-sophomore 
year, and returned home to work in his father's 
print shop. Then, during army service in World 
War II, he was assigned to the Institute for nine 
months ntechankal training and from there to 
Okinawa. During his later years in printing he 
devised a wrinkle (undisclosed), which is a con¬ 
siderate success. 

At Manro Island on the Gulf Coast, Gordon 
Thomas and Mary Louise had a fine welcome for 
us, and Gordon had a wealth of information. The 
best story concerned Larry Kanters^ Art Carota, 
and Gor^n at the Panama Canal during the war. 
Larry was called in early (1939), was assigned to 
the Canal Zone, and came to be C4, Coast Ar¬ 
tillery Command, supplies and transportation. 
Subsequently he spotted Gordon's and Art's 
names on the rosters and grabbed them for his 
Command Staff. Came December 7, 1941, and 
tense times—U-Boats sinking supply ships with 
anti-aircraft guns aboard for canal defense, and a 
shipload of German planes known to have 
reached South America. One bomb in the right 
place (not the locks) could KO the canal for 
years. Our classmates organized a salvage opera¬ 
tion and regained and restored some of the AA's, 
but tension was high for a long time. Larry met 
Zee, a national of Panama whose forbears had 
been there hundreds of years sitKe the Spanish 
Irufuisition, and Gordo and Art saw them mar¬ 
ried. Phoebe and I came to ki>ow Zee at reun- 
k>ru, arrd we received a lovely response after 
Larry died in 1978. Cmdon is again playing ten¬ 
nis, after overcoming a back problem with special 
exercises, and he has a orte-owrter (himself) 1962 
Triumph. Connie—do you read me? 


This report covers ordy the first legs of our 
journey, so hang in here for subsequent issues. 
But if you are one of many who "have been 
meaning to get in touch with" Abel, Baker, 
Charlie, or whoever, may 1 suggest that the time 
is now! We are not getting any younger—Frank 
Phillips^ Secretary, 901 Lm L<watos, ^nta Fe, 

NM 87501, (505) 9682715; james F. Patterson, As¬ 
sistant Secretary, \70 Broadway, Pleasantville, NY 
1057D, (914) 769-4171 
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Last June 5 Ruth and Phil IVters, their son Jeff 
and charming daughter-in-law Ckri, Genevieve 
and Leonard Sede^ Louise and William Wold, 
Marjorie and Richard \bung and Peari and Lester 
Kla^iman attended the spring semi-annual meet¬ 
ing (rf the Cardinal and Gray Society at M.I.T.'s 
Endicott House (Dedham, Mass.). vW enjoyed 
our luncheon meeting together, heard a gixxi 
speaker, and everyone seemed in relatively good 
spirits. 'The Cardinal and Gray Society is com¬ 
posed of alumni who have b^n out for more 
than 50 years. There were 40 alumni present and 
about 35 guests. Meetings are held in the spring 
and fall, and prominent M.I.T. staff members are 
guest speakers. If you are near the Boston area, 1 
suggest you consider attending. 

Frank D. Lewis, Lexington, Mass., married his 
wife Beatrice in 1945. They have two sons and 
one daughter. Son Peter, '75, is pursuing a doc¬ 
torate in biology at Yale, where he is teaching. 
Peter has one daughter. On graduation, Frank be¬ 
came a research assistant at M.I.T. exploring 
microwave landing systems for the Civil Aeronau¬ 
tic Authority. In 1940, he tran^erred to the Alfred 
Loomis M.I.T. Radar laboratory to woric on a 
project for the National Office of Scientific 
Research and Development. In May 1941, he be¬ 
came scientific liaison officer for the National 
Defeiise Research Committee (NDRC) in London. 
In January, 1943, he transferred to the Pentagon 
to work on the staff of Edward Bowles, a consul¬ 
tant to the Secretary of War Department. Concur¬ 
rently, Frank served as a consultant to Division 15 
NDRC. In November 1945, with the war over, he 
went with the General Radio Co. working on fre- 
queiKy standards, TV station monitors, and fre¬ 
quency measurement receivers. In 1969, he left to 
join the James MUlen Manufacturing Co. as chief 
electrical engineer. In 1977, he became the chief 
electrical engineer for Caywood Electronics Inc., 
Malden, Mass., where he is still employed. He 
was awarded the President's Certificate of Merit 
in 1948 and is a recipient of the Boy Scouts of 
America Silver Beaver Award. 

Frank writes, "R. W. Caywood, '39, and I have 
known each other since 1930; we were both 
Tiams' in Kansas City, Mo., both M.I.T. graduates 
and continued our close association in 'retirement 
jobs' together. Caywood rinally retired, and I am 
retiring soon. I am now working on writing my 
memoirs of years in microwaves and the NDRC 
liason with the British during World War 11. In 
1983, celebrated 50th-year graduation from Cen¬ 
tral Methodist College." 

Rutherford Harria, Wayland, Mass., married 
Jane de Olloqui in 1942. They have one son, one 
daughter and four grandsons. After World War 11, 
he joined the Arkwr^ht Insurance Co. in their 
Boston home office as personnel manager. In 
1955, he was promoted to be regional manager in 
Gev^nd, Ohio. Subsequently he was appointed 
manager and vice-president, planning. He was 
president of the Alumni Gub in Geveland, chair¬ 
man of the personal solicitation campaign of the 
M.I.T Alumni Fund, and a member of the Fund 
Advisory Board. He served as chairman. Person¬ 
nel Board, Ibwn of Wayland, and vestry and 
warden of the local Episcopal church. He writes, 

"I aHired at the end of 19^ and had no difficulty 
keeping busy with unpaid jobs, as noted above. 
Recent trips have been to the Yucatan Peninsula, 
exploring Mayan ruins, England, and Scotland 
with my daughter and two grandsons." 
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Walter O. Nygaard, Natick, Mass., married 
Jeanette in 1941. They have two sons, one daugh¬ 
ter, and two granddaughters. He was a field serv¬ 
ice engineer for Combustion Engineering Inc., 
Winder, Corm., and then maiuger of the North¬ 
east District I\>wer Systems Group. He retired in 
October, 1977. He is interested in travel, cross¬ 
country skiing, biking, golf, Kiwanis Gub, AF k 
AM, and the Nashobi Craftsmen Gub. In retire¬ 
ment, he also keeps busy doing yard woric, 
house maintenance, including painting and even 
small roof repairs. 

Walt Wojtczak, Newbury, N.H., retired in 
February 1986 as senior vice-president. Standard 
Builders, Inc, Hartford, Conn. His wife June's 
main interest is their retirement. Walt writes, "I 
keep busy with tennis, water sports, gardening, 
and some volunteer work, plus a little travel. Go¬ 
ing to Hawaii next September. In September, 

1987, visited the canyon country, San Diego, and 
Las V^as. We spend June through October in 
Newbury, N.H.; November through May in 
Sarasota, Fla. Would be pleased to hear from any 
member of the class who may be traveling in our 
area. I do see Howard Marshak, who lives in 
Sarasota, at M.I.T. Gub of Southwest Florida 
functions and also see Jim Schippe^ who lives in 
Naples, Fla.'^Lcster M. Klashman, Secretary, 289 
Elm St., Apt. 71, Medford, MA 02155 
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How does one adequately describe the remark¬ 
able 50th reunion activities so meticulously 
planned and executed by Dave Wadleigh and his 
reunion committee for 190 classmates and 
spouses, most of whom attended the events both 
in Cambridge and on the Cape? Friday of the 
previous week a couple dozen classmates in our 
cardinal red Mazers were guests of honor in the 
academic procession for M.I.T.'s 122nd Com¬ 
mencement. Norm Leventhal served as class mar¬ 
shall as we proceeded from the Student Center, 
along Memorial Drive, and finally through the 
audience of 8,000 in Killian Court where we 
joined our spouses in the special section reserved 
for us. Following the ceremonies for over 1,700 
degree recipients, our spouses joined us in the 
recession to the applause of the new graduates 
and their guests as we proceeded to the special 
1938 tent at the president's reception in Eastman 
Court. . . . Formal reunion activities started Wed¬ 
nesday, June 1, with registration at McCormick 
Hall, where most from out-<rf-town resided while 
in Cambridge. There we first saw the remarkable 
class reunion book published by Horace Homer's 
committee, complete with classmates' biogra¬ 
phies, their thoughts and philosophies of life, 
class statistics, reminiscences in text and pictures 
of 1934-38 and previous reunions, and all known 
home and business addresses and telephone 
numbers for the whole class. There, too, the la¬ 
dies received their lovely M.I.T. silk scarves 
designed originally for our class. Both books and 
scarves are still available. 

Our first event was a private showing at the 
Omni Theater of the Museum of Science, fol¬ 
lowed by dinner and after-dinner remarks by 
David Saxon, '41, chairman of the M.I.T. Corpora¬ 
tion. Thursday was packed with special events, 
the first a real treat as Margaret Ma<^icar, '65, 
dean for Undergraduate Education, shared with 
us the commencement address she would be giv¬ 
ing us were we graduating in 1988 and skillfully 
contrasted this to the quite different environment 
and mores of the 1930s and 1940s. 

Following the class picture in front of Kresge of 
classmates and spouses (by the way, a stunning 
color print in beautiful detail in case you have 
not ordered yours), we enjoyed a bus tour of the 
campus and luncheon at the Wiesner Building 
with remarks by Jerry Wiesner. The afternoon 
concluded with a private reception as guests of 
Priscilla and Paul Gray, '54, at the President's 
House. Buses then whisked us to Symphony 
Hall, where the Grays and others of the adininis- 


tration joined us for cocktails and our class din¬ 
ner before the traditional Tech Night at the Pops, 
for which we were accorded our special section 
on the floor. 

Friday's Technology Day activities have been 
duly reported by the Rfvifw. For us the special 
moment was the announcement at luncheon of 
our 50th reunion gift by Ed Hadley, chairman, 
accompanied by our major gift chairman. Norm 
Leventhal. We can all be immensely proud of the 
final totals: $4.1 million in gifts and pledges from 
98.5 percent of the class with an adcUtional $3.39 
million of known bequests and similar future pro¬ 
visions. Such a tribute to the donors and scores 
of classmates who so diligently and effectively 
participated in this major solicitation—about $1 
million of which was designated for student aid. 

Following the Technology Day luncheon, our 
reunion adjourned to Cape Cod's Chatham Bars 
Inn. At our quinquennial business meeting the 
following officers were elected: chairman, Nor¬ 
man Le^nthal; president, Horace Homer; vice- 
president, Haskell Gordon; secretary, Don Sever¬ 
ance; assistant secretary, Ed Hadley; treasurer, 

Lou Bruneau; and class agent, A1 Wilson. 

Although the sun made a few appearances and 
at times the fog came down in droplets, there 
was plenty of action—Fred Kolb's movies of 
previous reunions, tennis, golf, sightseeing, shop¬ 
ping, the Atwood House open Saturday morning 
specially for us. And the very special clambake 
Saturday evening at the Beach House. Arrange¬ 
ments by Sandy and Lou Bruneau. And speaking 
of Lou, his was the one name omitted in the 
book as an assistant editor. 

Also omitted were five biographical sketches 
which arrived too late for publication; Russ Coile, 
Nate Einis, Uoyd Ewing, A1 Minott, and Russ 
Rossano. Having already exceeded our allotted 
space, look for these in next month's notes. 

In closing, friends of Harold Cude will be sorry 
to hear that he was hospitalized with a stroke 
about Christmas but glad to hear he was back in 
shape this spring. 

Ed and 1 look forward to hearing from more of 
you, especially those who missed the reunion, so 
we can continue to have full and interesting 
columns.—Don Severance, Secretary, 39 Hamp¬ 
shire Rd., Wellesley, MA 02181; G. Edwin Had¬ 
ley, Assistant Secretary, 50 Spofford Rd., Boxford, 
MA 01921 
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Bill Wingard, chairman of the Gass of 1939 50th 
Reunion Committee, reports a meeting held June 
27 in Cambridge. George Beesley accepted the in¬ 
vitation to serve as committee co-chairman. Bill 
Wingard recommends placing another star in the 
crown of Sid Silber for extra work cheerfully 
done already for the committee. In addition to 
the above-named, Fred Grant, Dodie Casselman, 
Ernie Kaswell, Joe Dana, Fred Schallei; Aaron 
White, Bums Magrudei^ Manning Morrill, Paul 
Stanton, Seymour Sheinkopf, and Bob Pratt ex¬ 
pected to attend. Let's respond promptly to their 
communications and invitations to pitch in and 
lend a hand. 

Wes Kuhrt, who interrupted consulting and 
hobby woodworking to have a heart bypass, is 
looking forward to attending our 50th. He reports 
that Hewett Phillips built a model airplane based 
on plans for a steam-engine-powered biplane 
once built by Hiram Maxim, 1886, and Hewett is 
makiiig wind tunnel tests on his model. 

Jack Hamilton and Joan travel coast to coast 
and spend autumns on Cape Cod. Jack recovered 
after a stroke three years ago. By using a leg 
brace and assigning extra duties to his left hand. 
Jack continues to make contributions to the Ro¬ 
tary Qub at Chiilkothe, Ohio. 

^b Saunders and Sybil continue business ac- 
hvities in Atlanta and enjoy sailing out of their 
beach home at Seabrook Island, near Charleston. 
They plan to travel to England this summer with 
a group to celebrate the ^urch of St. Dunstan's 


100th anniversary. Dick Martin and Natalie visit¬ 
ed the Saunders recently in Atlanta and they all 
plan to attend our 50th. 

Joe Zcitlcn reports his retirement as professor 
emeritus from Technion-lsrael Institute of Tech¬ 
nology, but he continues research and consulting 
activities in geotechnical engineering and writing 
expert system programs. With four children and 
seven grandchildren, Joe and Frances established 
a new branch of Zeitlen clan in Israel. 

Bob Schmuckcr and Jean plan to attend our 
50th. 

We are saddened by news of the death last 
November 2 at Escondido, Calif, of Charles M. 
Magnuson. Charles graduated from \^e Universi¬ 
ty in 1937 and from M.I.T. in 1939. He served 
with the army during World War 11 and joined 
Armstrong World Industries, retiring as chief 
chemist in 1978. He joined the International Ex¬ 
ecutive Service Corps as a volunteer and assisted 
with projects in Guatemala until he retired to Es¬ 
condido. An enthusiastic golfer, he won the Presi¬ 
dent's Gub Tournament of the Escondido 
Country Gub.—Hal Seykota, Secretary, 1701 
Weatherswood Dr., NW, Gig Harbor, WA 98335 
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Recently, I had a telephone call from Norm 
Klivaiu. He had spent most of the winter in 
Florida, returning at the end of March. He is 
now working part-time, playing golf, and has 
planted his garden. He asked about our 50th re¬ 
union, and the time in Mystic, Conn. Our reser¬ 
vation there at the Hilton is for the Monday, 
Tuesday, and Wednesday prior to commence¬ 
ment. We will return to Cambridge on Thursday 
to be on hand for Pops that evening and for the 
luncheon and Technology Day on Friday. The re¬ 
union committee is not folly organized, but it 
soon will be. Plans will be made for a program at 
Mystic, reservations in the dorms and at the 
Hyatt will be made, and all the necessary details 
will be covered. More information will be pub¬ 
lished as plans develop. 

A note from Agustin Cabrer in Humacao, Puer¬ 
to Rico, says, "Still at it. Someday in the near fu¬ 
ture, I will retire partially. I enjoy working." . . . 
Also from Puerto Rico, Rafael J. Martinez writes 
from San Juan, "Now that most of us in the class 
of '40 must be retired, there must be a lot of wan¬ 
dering souls coming down this way to escape the 
ri^rs of winter! I'd love to hear from anyone 
who ventures down here." . . . Marshall D. 
McCuen of Indianapolis, Ind., notes, "Over ten 
years retired, and fill time with volunteer work 
and travel. Visited Rafael Martinez in Puerto Rico 
in January. Interviewed ten high school student 
applicants this year for the Educational Council." 

Bob Hess sent a note from Stamford, Conn.: 
"Shortly after I retired in March 1966, IBM asked 
me to come back to solve a problem. A few 
months later, they asked me again, but I refused. 
Found it interfere with all the things I wanted to 
do. Am still keeping too busy to get bored. Major 
activities: travel, tutoring at Stamford high 
school, volunteer activities, ham radio, photogra¬ 
phy, personal computer, golf. Doesn't leave too 
much spare time!" 

I am sorry to have to report the death of Ken¬ 
dall C. Valentine of South Glastonbury, Conn., 
on April 2, 1988. After graduation, Kendall served 
in the navy, and for many years afterward in the 
naval reserve, retiring as a lieutenant commander. 
From 1957 until his retirement in 1976^ he %vorked 
as a design engineer with Pratt and Whitney Air¬ 
craft of East Hartford, Conn. We extend our sym¬ 
pathies to his family. 

Also deceased is Marshall A. Pease of Kensing¬ 
ton, Conn., on February 29, 1988. He had served 
as an aerial mining officer in the US. navy dur¬ 
ing Wbrld War 11. Later he was employed in the 
Press Metal Division of the StarUey VNforks until 
1%1, when he formed his own company. Pease 
Industrial Products, Inc. Marshall served as a 
deacon in his church and was a past president of 
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the Tuberculosis Association and the Family SerV' 
ice Association. We send condolences to the 
family. 

Ed Bernard notes that he and 1 are both inem< 
bers of the Boston Chapter SCORE (Service 
Corps of Retired Executives). Also in our chapter 
are Don Cunningham, '26, and Mark Shamban, 
'43. Are there any other class members volun* 
teering their consulting services with this 
organization? 

We look forward to hearing of all your activi< 
ties.—Richard E. Gladstone, Secretary, 1208 
Creendale Ave., Needham, MA 02192, (617) 
449-2421 
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Raymond G. O'Connell died last April; he was 
68. Bom in fbrt Chester, N.Y., he Ih^ in Torring- 
ton and later for 33 years in Litchfield. At M.I.T. 
Ray, a bom actor, was during all four years a key 
member of the Dramashop. He not only starred 
in many plays but helped build a loft for the 
crowded theater (before Kresge), painted sets, ar¬ 
ranged fundraisers. For 'Ten Nights in a Bar¬ 
room" a miserable, peanut-throwing audience 
helped raise thousands toward Dean Fuller's goal 
of a new, independent theater. 

Ray was also a member of Dorclan, an 
honorary dormitory society secretly hard at work 
to diminish the overwhelming influence of the 
fraternities in student affairs. He was in swim¬ 
ming, advanced R.O.T.C., Catholic Gub and Nau¬ 
tical Association. A navy veteran, he joined the 
Torrington Co. in 1945, moving up through the 
ranks in sales and marketing positions. He was 
elected executive vice-president of Ingersoll Rand 
Co., the firm's parent company. 

Ray was past president of the Torrington Cham¬ 
ber of Commerce, a director of Turner and Sey¬ 
more Manufacturing, and a director the 
Connecticut Public Expenditure Council. He 
served 12 years on the Litchfield Board of Educa¬ 
tion and was a member of the Litchfield Board of 
Wardens and Burgesses at the time of his death. 
In addition to his wife, Carolyn Healy O'Connell, 
he is survived by two sons and six grandchil¬ 
dren.—Joseph E. Dictzgen, Secretary, Box 790, 
Cotuit, MA 02635 
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There is drought in the Midwest, but the news 
chwnels have poured forth a flood. 

Bill Thurston, after a 45-year career, has retired 
from an active operating role at GenRad in Con¬ 
cord, Mass. Bill will retain his titles as chairman 
and director, and will represent GenRad to indus¬ 
try associations. 

A report in the Wi// Street Journal tells us that 
Charles A. Duboc, president of Penryn Corp., 
Kansas City, Mo., has been elected a director of 
Puritan-Bennett Corp. in Overland Park, Kans. 

In Berlin, Conn., the Friends of the Berlin Free 
Library were addressed by Victor Darnell on the 
history of American bridge building and the Ber¬ 
lin Iron Bridge Ca Victor served for three years 
as a naval architect on navy repair and conver¬ 
sion projects, then went to work for the Berlin 
Steel Construction Co., where he was chief en¬ 
gineer from 1957 until his retirement in 1977. In 
addition to publishing articles and a book, he is 
an historical coi\sultant to the Smithsonian Insti¬ 
tution and has been an adviser to state highway 
bridge surveys in Texas, \%rmont, and Mas¬ 
sachusetts. 

From Cincinnati, Stewart Rose wrote to an- 
nourKe his June 1987 retirement after 44 years 
with Proctor & Gamble. Starting in ordnaiKe 
manufacturing, Stewart progressed through 
research on soybean protein, technical brand 
management of Puffs tissues and Bounty towels, 
product and environmental safety for the Paper 
Division, and finally to regulatory affairs manager 
for the division. He now spends his summers bi¬ 


cycling and kayakmg, and his winters doing 
volunteer %vork. He has gladly put aside the Fed¬ 
eral Register to catch up on ne^ected reading 
and musk. 

I %vas saddened to receive a letter from Dick 
Stem reporting the death of his wife, Dorothy, in 
April. I]^pite his loss, Dkk attended the 45th re¬ 
union, and, I hope, was strengther^ed and en¬ 
couraged by the sympathetk greetings of his 
classmates. 

The reunion itself was a tremendous success, 
thanks to the committee led by Mort Spears. 
Newport is an ideal location for such an affair— 
the weather was mostly favorable, the facilities 
were first-rate, and the activities program was a 
real winner. The only drawback was the restricted 
access to the city from the southwest (my arrival 
direction) because of extensive bridge repair 
work. (Yes, Mort, I Imow you couldn't think of 
everything.) From the arrival reception in the 
Hospitality Room at the Viking on Friday to the 
fiiul checkout on Sunday, everythmg flowed 
smoothly. There was no trace of friction due to 
the Harvard class of '43 reunion moving in right 
behind us. We even gallantly assisted several of 
the Harvard chaps in locating the men's room. 
The registration sheet indicated 72 class members 
and 59 spouses, friends, and guests in atten¬ 
dance. Most of the old regulars were there, but 
some I had not seen in many years: Harry Ot- 
tingei; Jim Spitz, Ned Swanberg. Present for his 
first reimion, ever, was Bob Handley who found 
that Newport golf did not measure up to his cus¬ 
tomary variety in Florida. Representing faraway 
places with strange-sounding names, we had 
Harish Amin, who arrived from Bombay in a 
wheelchair, and Y.K. IVi from Beijing. ^ Dun- 
woody sent a^note of regret that he could not at¬ 
tend because of a previous commitment to climb 
Mt. McKinley. Dick Feingold, a stalwart and tire¬ 
less publicist for the reunion, told anyone who 
would listen how much better the world looks to 
him after his cataract operation. He likes it so 
well he may get another one. 

In the interest of conserving space and not 
shooting the whole works at one time, I'll report 
more reunion news next month.—Bob Rorschach, 
Secretary, 2544 S. Norfolk, Tulsa, OK 71114 
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By the time you read these notes, you should 
have received Norm SebeU's s^ond letter with 
the corrected dates for Technology Day, June 9, 
1989, and Bermuda departure, June 10, 1989. 
Please send back reservation cards, so plans can 
be completed early. 

The Institute of Electrical and Electronk En¬ 
gineers at their annual awards ceremony in 
Boston on May 9, 1988, awarded James Ross Mac¬ 
Donald the Edison Gold Medal ($10,000 award) 
for seminal contributions to solid state science 
and technology and outstanding leadership as a 
research director. Jim is William R. Kenana, Jr. 
Professor of Physks at the University of North 
Carolina. . . . John K. Bieymann HI of Malden, 
Mass., died on April 19, 1988, of a heart attack 
while driving on the Massachusetts Turnpike. He 
had retired in 1986 as a vke-president of invest¬ 
ments at the Bank of Boston. We extend our sym¬ 
pathy to his family. . . . Albert P. Hildebrandt 
sends word of his training for U.S. Masters 
Boardsailing championships to be held at Hilton 
Head, S.C., in September 1988. 

Robert Bruce, professor emeritus of history at 
Boston University, recently won a Pulitzer Prize 
for his book. The Launching of Modem American 
Science 1846 to 1876. His artkle on Alexander Gra¬ 
ham Bell will appear in the September issue of 
the National Geographic magazine. Bob graduated 
as an engineer and went on to become a histori¬ 
an, his first love. 

The reunion committee met on June 27 at the 
home of Ruth and Norm Scbell with Anita and 
Les Brindis, Jane and Lou Demarldes^ Melissa 
Teixeira and Jim Baird. Watch for reunion up¬ 


dates and respond ASAP.—Co-secretaries: Andy 
Conry, 16 Brimstone Lane, Sudbury, MA 01776; 
Lou Dcmarkles, 53 Maugus Hill Rd., Wellesley, 
MA 02181 
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Jim Brayton, Pete Hickey, and I have just 
returned from a great Maine cruise ab^rd Katie 
and Jack Frieberger's Hinckley 48 yawl; a week of 
clear days, cool lughts, favorable winds and great 
great company. As a Maine coast cruiser, I can 
say that I have never seen seven such wonderful 
days back to back during the past 18 years. 

Jack is fully retired from his assorted businesses 
and now divides his time between a Durango, 
Colo., retreat, the old home in Dallas, a new 
house just about completed at Man of War Cay in 
the Bahamas, and, course, his 20-year-old 
Hinckley. Although we all look great in our early 
60s, this vessel looks far better than any of us did 
at the age of 21! 

Lou and Pete Hickey, who had just returned 
from a three-week visit to daughter Lisa and fa¬ 
mily in Hawaii, continue to enjoy their retirement 
in Topsfield, Mass., where they have lived the 
past 14 years. . . . Ellen and Jim Brayton had 
their usual two-week ski fling in Switzerland in 
January and are now safely ensconced in Little 
Compton, R.I. 

My wife, Fran, ran into Tom Hood at Smith 
College in mid-May. Tom, who has long since 
been married to Marion Snee, Smith '48, is now 
into a third career teaching at Purdue University 
in West Lafayette, Ind. . . . Dave Richards of Ne¬ 
wark, Ohio, has been retired for five years from 
Owens Coming Fiberglas after a 37-year career. 
After a start in the physks research lab in 1945, 
Bob spent his career in manufacturing and tech- 
nkal management positions in various construc¬ 
tion project groups; the ultimate was his final 
position as research director at the Grenville, 

Ohio, Technkal Center whkh employed 1,100 en¬ 
gineers and scientists. As Bob so aptly states, it 
was "a very interesting and rewarding career 
working with products ranging from house insu¬ 
lation to the insulation system for the Alaska 
pipeline and the roof structure for a 210-acre air¬ 
port shelter in Saudi Arabia." 

In mid-May, Tom McNamara wrote the follow¬ 
ing: "Retirement is great but hectk! I've stayed on 
a couple of national information committees and 
have lectured for the American Institute for Bank¬ 
ing. These activities have kept Louise and me 
travelmg—Lake Tahoe, Scottsdale, and an August 
1987 trip aboard a Canadian Pacific Skyview from 
Toronto to Vancouver; now we are off on a cruise 
to Alaska!" Tom further reports that Louise is 
running down her teaching activities at Massas- 
soit Community College and that daughter Susan 
received a master's in education at Harvard last 
June. 

In mid February, the Rhode Island Society of 
Professional Engineers named Hedley Pitterson, 
of Wcx)nsocket, Rhode Island's 1988 Engineer of 
the Year. . . . L. Robert Gardner of Cedar City, 
Utah, has continuously praetked architecture 
since 1948, and for many of these years. Bob has 
been the only architect between Provo, Utah, and 
Las Vegas. 

Thirteen of us got together for dinner at the 
Colonade before Tech Night at the Pops on June 
2—Dee and Frank Galla^ei; Ann and Bob 
Maglathlin, Nancy and Charlie Hart, Jan and 
Charlie Paterson, Carol and Jim Pickel, and Bill 
Meade, as well as Fran and m)^lf. Bill, Stone 
and Webster, retired bachelor, gardeirs in Marsh¬ 
field, Mass. . . . Jim Pickel, a Gillette retiree, 
teaches math at Woodward School for Girts in 
Quincy. . ; . Charlie Paterson, formerly a Texas 
Instrument stalwart, continues to be one of our 
better golfers. He further advises that he is hard 
at work on his ^year-old home improvement 
project. The Maglathlins plan to seU their Norwell 
home and move into the summer home in Ware- 
ham once its winterization has been completed. 
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Bob continues some consulting. Charlie Hart 
is just beginning to enjoy his January 1 retire¬ 
ment from Raytheon. 

Although Fmk Gallagher claims to have 
passed the Cambridge-based family construction 
business to some of the kids. Dee advises that he 
still spends too much time at the shop. On the 
other hand, if one were to believe N«i» England 
Sailboard Journal of April 1%8, Frank spends most 
of his time—and 1 nrean year-round—wind surf¬ 
ing! What a wonderful article about our Frank 
who only sailed 12 times in Feburary! 

There is talk about having an off-year reunion 
trip to Ireland and the UK in the spring 1989. If 
you have any interest, please drop me a line— 
and you can bring us up to date on yimr activi¬ 
ties at the same time!—Oinlon H. Springer; 
Secretary, Box 288, New Castle, NH 03854 
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Some how or other 1 keep gleaning new and 
sometimes surprising stories about our classmates 
out of the bio book. Meanwhile why not make 
yourselves a New Year's resolution to drop me 
some updates on your own status—just once a 
year would be fine. Otherwise, I can see the day 
coming when HI start doing reruns on stuff I've 
already written—and wouldn't that be a drag. 

Here's Lewis "Jim" Mann, a transplanted New 
Yorker and one of our "occasional" chemists now 
living/working in Fresno, Calif., where he is clini¬ 
cal chemist on the VA Hospital staff and a faculty 
member of the University of California Medical 
School teaching program these past 13 years. He 
started out "After Tech" (AT) by picking up a 
Ph.D. at Columbia in 1951 and did gigs with the 
pharmaceutical industry and army l^ore landing 
a postdoctorate at Harvard Medical School in 
\957. This led to a 14-year career in transplant im- 
murwiogy taking him, through NIH, to England 
and Denmark, and later to the University of Con¬ 
necticut. Along the way, he married Marilyn, 
Wellesley '56, and rais^ three kids who are by 
now probably college grads. Marilyn, with Span¬ 
ish teaching credentials, is an ESL teacher. Jim's 
hobbies include back packing in the Sierra, 
gardening, and volunteering in the Fresno High 
^'hool Science Department. He remains "a 
poindy-(sic| headed East Coast liberal" and sees 
70 as a good target retirement age(or, if Reagan 
persists, earlier via the R.l.F. process). Atta boy, 
jim. 

A short one from Gil Man; originally a IY)rt- 
iand. Ore., lad, who has lived in Orinda, Calif., 
the past eleventy years since going to work with 
Bechtel in San Fran. Gil gi>t his letter (I) in civil 
engineering and over the years has done lime 
with companies in New York, Washington, and 
Saudi Arabia. He's also put two boys through 
M.l.T, but they ended up as medicine men, 
which ain't all that shabl^. His wife, Margaret, is 
a retired teacher. 

Another Californian transplanted from Rhode 
Island (Cranston) is Bob O'Donnell who lives, 
unwed, in "infamous Marin County," where he is 
retired after 39 years with Chevron. He is a seri¬ 
ous photographer and likes to write; intends to 
get a computer to ease the longhand pain. Bob 
and his youngest daughter (one of five kids) took 
a trip to Yugoslavia in 1986, which is why he 
didn't make the reunion. Because of an "aborted 
.stint in the military," he got out of sync with 
original classmates; instead he got thrown in with 
us V'12ers, etc., but made it through the rain 
with us, in spite of everything. Later, he tried 
rounding out his humanities by taking part in the 
Great Books Discussion program and served 
several terms as an (^icer and instructor for the 
Henry George Schott (rf Social ScierKe. With all 
due respect to Tech, he would recommend the 
Ckrorge School economic disciplines. Bob wishes 
us all the very best and welcomes us all to Dan- 
berry Lane in San Rafael (where we passed 
thnnigh on our California Odyssey in May). 

R>fgive me if this is a rerun, but it's still a fas- 


A unique sign and a hearty goal mark¬ 
ed the Class of 1948 table at the Tech¬ 
nology Day luncheon early last June. 
Did they make it? Yes, and more, with 


cinating story about Sam Meerbaum, who es¬ 
caped with us in Course II and immediately 
g;rabbed an S.M. in September. Sam started out 
in New Jersey but shipped out in 1965 to Califor¬ 
nia, where he got into space bioengineering. This 
led to an NIH grant which got him a Ph.D. from 
UCLA in the medical physiology field in 1970. He 
trained clinical doctors from all over the world 
and contributed to the development of ex¬ 
perimental techniques in cardiology and physiolo¬ 
gy and traveled around the planet presenting 
new findings on concepts for cardiac imagery and 
treatment coronary attacks. Sam's retir^—sort 
of—but is developing a "consulting agenda." He 
lives in Woodland Hills, Calif., along with wife 
Nora, who bore him three "^lley Girls" all mar¬ 
ried and gainfully empicTyed. 

Have I mentioned Jim Murphy? A West Vir¬ 
ginia lad who got through XVI with me and a 
zillkm other V-12ers. jim also ended up in L.A.— 
as a MacDougle pn)gram manager. But before 
then, he had picked up M.S. and Ph.D. aeronau¬ 
tical degrees at the University t»f Michigan, where 
he also worked in their research center. In 1951, 
he married Janet, a medical illustrator at Universi¬ 
ty of Michigan and swept her off to the Brent¬ 
wood environs (another nice address) in 1953. 
They have twt> kids—Jenanne, who works in soft¬ 
ware for Hughes, and Meade who works in ad¬ 
vanced materials K)r Douglas Aircraft. Evidently, 
Jim still likeswhat he's doing and doesn't have 
any immediate retirement plan. 

One more remarkable story concerns Charles 
Neumann, one of our special XIV metei>r men 
who gi>t sucked into the hurricane/typhoon game 
right off the bat, doing reconnaissance in the 
W^tem l^ific and Asia. After that stint, he got 
back to school for his M.S. and joined the A.F. 
Scientific Services only to be dragged back into 
active duty for another two years of hurricane 
hunting in the Atlantic/Caribbean. And before he 
could get out, he contracted polio which put him 
into a disability retirement, fie and wife Elizabeth 
(since 1951) moved to Miami, where the weather 
allowed easier getting around with all the hard¬ 
ware he was hauling. Not h) worry; the Whichila 
lineman went back on line again with the A.F., 
forecasting weather for SAC at Homestead AFB, 
following up by joining NOAA, forecasting for 
NASA's manned space programs. As chief of R&D 
at the Natk>nal Hurricane Center in Coral Gables, 


a total gift of $6,609,882. 

From left: Marty Billett, George 
Clifford, Priscilla Gray, Denny McNear, 
and Paul Gray. 


he has been around the globe, mostly in connec- 
tk>n with training of foreign scientists in modem 
techniques of tropkal cyclone predietkm. The 
Neumanns have five children, all doing well. 

They have a condo up in Sugarbush, Vt., where 
they'd like to spend summers when he retires— 
sooner than later?—Jim Ray, Secretary, 2520 S. 
Ivanhoe PI., Denver, CO 80222 
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You have a new class secretary—Robert E. 
McBride, 1070 Pilgrim Parkway, Elm Grove, Wl 
53122, (414) 784-1971. His first column will appear 
in the November/December issue. Please send 
him news.—rtf. 
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Denny McNear presented our class's 40th reun¬ 
ion gift to M.l.T. during the luncheon program 
on 'Technology Day last June. We reached our 
goal of $(2 ir 4 A)M with a U>tal gift of 
^,609,882.05+. We were honored to have Priscilla 
and Paul Gray, '54, sit with our class. There were 
four tables classmates at lunch, although the 
majority of the cla.Hs skipped this event and are 
planning to join in the October reunkm events. 

Our gtft included t%vo endinved full professor¬ 
ships and six scholarship funds. Also included 
was a class of '48 reunkm gift $460,000, student 
aid fund of $234,000, and visiting professorship at 
$62,000. Contributions were received from 620 
classmates or 65 percent of our living classmates. 

'The following classmates attended Technology 
Day: Bill Riordan, Ken Brock, Lou Kreek, Al 
Seville, Sam Hanna, Rose, widow of Leon 
Lafreniere (with her new husband from the class 
of 1952), Jim Putoriza, Dick Harris, Stan Shein, 
Bill Maley, Jack Walch, Graham Sterling, Bob 
Turkington, Milt Slade, George Oifford, Harold 
Ottobrini, Sonny Monosson, Stan Abkowitz, 

Bob Sandman, Manny Kramer; Bob Ormiston, 
Harry Jones, and yours truly. ^ 

Marion and Bill Riordan met in college. Marion 
was active in arranging dances on campus, which 
%vere attended by her friends working at the 
Radiatk)n Labs. At present. Bill is "busy doing 
nothing" siiKe his retirement from Bell Labs. Bill 
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_PROFILE _ 

DUDLEY HARTUNG, '52 

Functional Art in the Eighties 

By Michael Erard 




Above; Dudley Hartung, '52, works in 
his new Somerville, Mass., studio. Be¬ 
low; Functional but interesting—a 
Hartung/Mason face chair. 


"Functional but interesting. Not always 
fun. Something that your eye appreciates. 
We often try to have some element of 
whimsy in it." 

This whimsy is apparent in a series of 
chairs with a human head in pnofile for the 
back, rigid limbs for legs, and torso for the 
seat. The chairs are pleasantly sturdy and 
inviting, yet appear to be on the verge of 
animation whether occupied or not. Hcir- 
tung and Mason's whimsy is pricey: about 
$2,500 a chair. "The people who buy these 
things are not the people who live in the 
average Somerville three-family house," 
Hartung says. Although he could build 
such a chair in a week, he normally allows 
himself 2 to 4 weeks. He does not relish 
churning out chairs. The rush of mass 
production would spoil the satisfaction he 
derives from working with his hands. In 
any case, it is the limited number of these 
chairs that makes them unique. 

"If the economy is good, I do adequate¬ 
ly well," he admits. But one 
gets the feeling that the state 
of the economy is not the pri¬ 
ority in his mind, even 
though he and Mason 
changed the name of their 
studio fiom Raccoon in order 
to "make it more appealing to 
contemporary art galleries." 

"Our work sells best in New 
York, Philadelphia, and 
Washington art galleries. The 
local sales from our shop are 
a much smellier part," he says. 
"They [Bostonians] act like 
they appreciate art, but they 
don't spend a huge amount of 
money on art." And when 
they buy furniture, they tend 
to buy antiques and conven¬ 
tional craftsmanship instead 
of Hartung's funky furniture. 

Hartung is a member of the 
Somerville Arts Council who 
believes in the value of art to 
the community. He thinks of 
his work as low-key political 
action "in the sense that I try 
to achieve something for the 
community that is good." □ 
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D udley Hartung, '52, is a thin, soft- 
spoken man with strong,' hard 
hands, a Buddha of the decorative 
arts. He designs and makes unique furni¬ 
ture in a Somerville, Mass., studio under 
the name Hartung/Mason. 

In the cavelike basement workshop of 
their converted soap factory, Dudley and 
his collaborator, Ellen Mason, are making 
a long settee with thin curved legs of cher¬ 
ry and scalloped wings of poplar on each 
end. As they talk, she does the legs with 
yellow paint, and he fits a jig together. 

Hartung has been designing and mak¬ 
ing furniture for about 15 years. "Before 
that I was into more conventional M.I.T. 
endeavors," he says. After "squeaking by" 
with a degree in mechanical engineering, 
he eventually started his own business 
called Machine Control Co. He left after 
it was bought by a larger company. "I felt 
exploited. I feel that engineers in general 
tend to be exploited." 

Working on guidance s)fstems 
for the F-105 and Huey helicop¬ 
ters during the Viet-nam War ad¬ 
ded to this feeling. "The more I 
learned about the war, the more 
I got turned off by it, so I got out 
of doing military-type business," 

Hartung says. By removing him¬ 
self from the military-industrial 
environment, he has removed 
himself from the pressure that 
drives both men and nations to 
succeed through aggression, he 
says. 

Hartung sjsent his formative 
years on a farm and as a senior 
at M.I.T. had a full-time job as a 
pipe welder and a part-time po¬ 
sition as a student technician in 
the Dynamic Antdysis and Con¬ 
trol Lab. Such a background of 
making things, especially with 
wood and metal, is ordy one of 
many paths to furniture making. 

Mason, previously a social scien¬ 
tist find a consultcint, oune to fur¬ 
niture making with a back¬ 
ground in art history and theat¬ 
er set design. 

Hartung and Mason's furni¬ 
ture has been called "functional 
but fun" by various publications, 
but Hartung prefers to use the 
word "interesting." 
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and Marion had six children over 20 years, and 
the youngest child is in high school. Bill is on the 
school boaud, which meets every two weeks. 

Their daughter has a f^owship in Spain, and 
one son is in Costa Rica with the Peace Corps. 

Donald Marshall completed a three-and-one- 
half-year assigrunent as a volunteer-in-mission for 
the Presbyterian Church (USA) in Kansas City, 
Mo. He began the assigrunent after retiring from 
Unocal Corp. with 33 years of service. He has 
moved into a retitement facility on the beach in 
La Jolla, Calif. . . .Ed Frohlin^s company. Moun¬ 
tain States Mineral Enterprises, is developing a 
boron mine in the desert of California near Bar- 
stow. They expect to be the third substantial 
producer of boric acid in the world. . . . Robert 
Deutsch resigned from his position as chairman 
and CEO of General Physics Corp., Columbia, 
Md. . . .Bill Weisz has been appointed a director 
of Harris Bankcorp (a subsidiary of the Bank of 
Montreal). . . . Richard VVotiell retired from Arco 
Chemical Corp. in 1987. He is enjoying golf, 
traveling, and volunteer work with church and 
Optimists Qub. "Certainly beats working a regu¬ 
lar schedule," he says. 

At a recent meeting of the American Society of 
Naval Engineers, two classmates made presenta¬ 
tions about certain technical aspects of naval his¬ 
tory. They were Capt. Joseph S. Stoutenburgh, 
USNR (retired) and Capt. Edmund B. Mahinske, 
USNR (retired). . . .Vuior Ransom retired in Sep¬ 
tember. He spent 30 years with Bel) Labs, and for 
the last five years he was with Bell Commuiuca- 
tioirs Research. He has started a new business. 
Systems for Special Needs, to provide computer- 
based systems and consultmg services in the re¬ 
habilitation technology field. 

Richard "Dick" Souza died at home in Lexing¬ 
ton, Mass., after a brief illness. Dick founded 
Souza, True, and Partners, Inc., an engineering 
consulting firm in VNijtertown, in 1959. His part¬ 
ner Ed True, was class of 1938. Dick served with 
the U.S. Army during VMsrld War n and was a 
Lexington town meeting member for 30 years. 

His family includes his wife, three children, two 
grandchildren, and his mother. On behalf of our 
classmates, I extend our sympathy to his family. 

I am writing these notes in July, and the reun¬ 
ion conunittee has lots more work to do to or¬ 
ganize and conduct our 40th reunion in October. 

I expect you will be reading these notes within a 
few days of the actual reunion October 7-9. It is 
too late to convince you to join us if you are not 
already planning to, but it is never too late to ac¬ 
knowledge the efforts of everyone involved. Bob 
Sandman is chairman; Sonny Monosson is mak¬ 
ing all the mailings and preparing the copy; Gra¬ 
ham Sterling arranged a pre-reunion activity and 
has provided meeting space and support. Milt 
Slade is handliitg the money; Harold Ottobrini 
has arrartged an elegant diimer dance, among his 
several projects; Malcolm Read is doing the year¬ 
book (for the second time). Herb Lipson and A1 
Seville are plaiming tours around Boston; Stan 
Abkowitz, Ken Brock, and Dave Vigoda are 
other members of the planning group. I arranged 
the speaker program and have asked Bill Zim¬ 
merman, George Macombci; and Bill Thorbecke 
to help with the introductions.—Marty Billett, 
Secretary, 16 Greenwood Ave., Barrington, R1 
02806 
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Up in Maine, there is a tiny neck of land point¬ 
ing south into the Atlantic ten miles below Part- 
land on which both the weary and the advent¬ 
urous can find answers to their needs; for here 
lies the town (hamlet?) of Prout's Neck, as restful 
and recuperative a place as ever was. Winslow 
Homer lived there (1883-1910) along with other 
refugees from the cares of urban life. His paint¬ 
ings Cannon Rock, Fog miming Herring Net, and 
Driftwood reflect accurately the scenes abounding 
there today. 

Five years before Homer arrived, a gracious 


hostelry known as the Black Point Inn was built 
and, under a series of gentleman-owners, sur¬ 
vives in understated comfort and elegance to this 
day. And that, friends, thanks to the diligence of 
class president, Frank Hulswit, who lives nearby, 
is where well be for the three-day off<ampus 
part of our 40th reutuon next June 9-11. Not a 
single beach bum or pot snorter is to be found in 
these eiwirons, and even the likes of Elton John 
have been turned away, which is not to say that 
the place is stuffy. No indeed. Quiet, comforta- 
Ue, and luxurious are better words for describing 
the place. But if you are feeling active, there are 
golf links, teimis courts, heated pools outside and 
in, hiking, biking, birding, fishing, two white 
sand beaches, plus a 41-foot ketch and 27-foot 
power cruiser to take you out on Casco Bay. And 
fiitally, lest the fear of starvation while in this iso¬ 
lated part of the country gives you pause, the 
management has provided thoughtfully for appe¬ 
tites ranging from pkky to extreme. And while 
we are on the subjWt of food, the class banquet 
will be held on Saturday night. 

A news release, dated April 26, 1988, from the 
National Academy of ScieiKes states that James P. 
Cordon has been elected to membership in that 
organization. Further, the release tells us that 
"election to membership in the Academy is consi¬ 
dered one of the highest honors that can be ac¬ 
corded an American scientist or engineer." The 
Academy was established in 1861 by a congres- 
siottal act of incorporation, signed by Abraham 
UtKoln, that calls upon the Academy to act as an 
official advisor to the federal government, upon 
request, in any matter of science or technology. 
We in the class can feel honored that Jim is one 
of us. 

Thorrus L. Hilton writes that he is still a senior 
research scientist at Educational Testing Service 
in Princeton, N.J. On August 3, 1988, he gave 
an invited address on the "Research Needs of 
Guidance" at the International Congress on 
Educational and Ifocational Guidance in Stock¬ 
holm, Sweden. 

According to the March 10, 1988 edition of the 
Toronto, Canada Globe and Mail, Edward S. 

Rogers, Ph.D., curator of the Royal Ontario 
Museum in Toronto, died March 8, 1988, at the 
age of 64. He was due to retire in June. An obitu¬ 
ary in the March 16 issue of the Burlington (Cana¬ 
da) Post provides biographical details. Rogers was 
head of the Department of Ethnology at the 
museum from 1963 to 1986. He was a parttime 
professor of anthropology at McMaster University 
from 1970 to 1987 and also had been a professor 
at the Urriversity of Toronto from 1964 to 1%9. 
Professionally, he was an expert on the Cree and 
Ojibwa cultures. This knowledge was called upon 
both by Canada's native people and government 
bodies. He acted ^as an unofficial mediator be¬ 
tween the two sides on occasion and had been 
called upon by the native people as an expert 
witness in connection with their land claims. 
Rogers is survived by his wife Mary Black-Rogers 
of Burlington, a daughter Cprinne Rogers-Whelan 
of Richmond, B.C., and a gnnddaughter, Liam. 
The class extends its deep sympathy to the fami¬ 
ly.—Fletcher Eaton, Secretary, Perry Dr., Need¬ 
ham, MA 02192, (617) 449-1614 
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Our 40th reunion gift committee, directed by co- 
chairmen Bill Maini and Marvin Grossman, is 
continuing its work in endeavouring to determine 
a meaningful use and purpose for our gift to the 
Institute that will serve as a rallying point for our 
fund raising effort. Meetings have been held with 
M.I.T. President Paul Gray and many of the other 
Institute notables to solicit their ideas and sugges¬ 
tions. The concept of providing funds to promote 
and motivate teaching excellence is looking in¬ 
creasingly attractive. We invite you to send us 
your thoughts and suggestions. 

The 1988 winner erf the Riester-Davis Institute 
of Food Technologists Food Packaging award is 


Aaron L. Brody. The honor was awarded for con¬ 
tributions that include the development of con¬ 
trolled atmosphere processing and packaging, the 
recently introduced crosscheck asef^ packaging 
system, and plastic Him multiple packa^ng. He is 
the author of several books and is a columnist for 
several journals including Cereal Foods World and 
Food & Drug Rtckaging. Brody is a major consult¬ 
ant in international food packagmg and in stra¬ 
tegic planning and implementation. He and his 
wife, Carolyn, live in Devon, Pa. 

Sadly, we received news of the passing of Wil¬ 
liam A. Krampert. He was living in Green Vdley, 
Ariz. We extend our condolences to his widow 
and to his daughter, Pat Aldrich.—Martin N. 
Greenfield, Secretary, 25 Darrell Dr., Randolph, 
MA 02368 
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Oliver '"Ells" Hall, of McLean, Va., died March 
3, 1988. A member of Kappa Sigma and a gradu¬ 
ate of course 1 at M.I.T., he made his career in 
naval avionics systems. He is survived by his wife 
Lorraine. 

Mike Lubin is serving as vice-president for 
events of the M.I.T. Qub of Northern California. 
He has organized for August a motorcycle trip 
through some of the San Francisco Bay area's 
back roads. The tour is a 150-mile loop running 
from San Leandro to Mount Hamilton to Liver¬ 
more and return.—Richard F. Lacey, Secretary, 
2340 Cowper St., Palo Alto, CA 94301 
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This is the first set of notes prepared after our 
35th class reunion and my last as class secretary, 
so I'll say so long for a while. Marty Wahl is our 
new class president, replacing Fred Brecher 
whose efforts over the past ten years were re¬ 
soundingly applauded by all those present at 
both the banquet/dance at which the election 
took place and at the dinner the following night. 
Gil Gardner is resuming his role as class secre¬ 
tary after a five-year hiatus; so after this, hell be 
preparing our class notes. The reunion was, in¬ 
deed, a lot of fun, sharing memories and catch¬ 
ing up on the events in the lives of our 
classrrutes. I believe over 60 of us attended at 
least one and often several of the class functions, 
and for a few this was their first reunion since 
graduation. 

Let me briefly catch you up with the informa¬ 
tion received on some of our classrruites. Profes¬ 
sor Elliott H. Lieb recently received the George 
David Birkhoff Prize for outstanding contributions 
to applied mathematics in several areas of phys¬ 
ics. liie prize is awarded jointly every five years 
by the American Mathematical Society and the 
Society for Industrial and Applied Mathematics. . 

. . Ernest J. Allard, Jr. irdorms us that he retired 
at the end of last year from NOP, Inc., a unit of 
Allied Signal, after 34 years, his last position be¬ 
ing district manager (western district) for licens¬ 
ing and technology marketing. . . . Marvin M. 
Turkanis writes that he's been at Neutron 
Products for 21 years and has helped the compa¬ 
ny captvue a large share of the medical radiother¬ 
apy market using a telemarketing system he 
developed and directed. He is currently a director 
of the Maryland International Trade Association. 

I also received a short note from Robert M. 
(Bob) Colton. He left the National Science Foun¬ 
dation in late 1987 after 32 years with the govern¬ 
ment to establish his own consulting firm, Robert 
M. Colton Associates. The firm is involved in 
technology transfer. He has set up cooperative 
programs between universities and industry, and 
he identifies emerging technologies having com¬ 
mercial potential for irrvestment purposes. His 
wife, Janis, has been in private practice for the 
past three years as a clinical sodal worker, and 
his eldest son, Jonathan, '81, earned his B.S., 

M.S., and Ph.D. in mechanical engineering from 


TECHNOLOGY REVIEW MIT 3S 


M IX He is now an assistant processor at Geor> 
gia Tech. Last August Jonathan married another 
M.IT. graduate in M.E.. Kachael Graben 
AnothCT son, Larry, received a B.S. in chemical 
engineering from Tufts and went on for a law 
degree, while youngest son, Michael, received his 
B.A. in criminology. 

Also recently announced is the election of 
Professor Joseph ). Kohn, who, like Eliott Lieb^ 
teaches mathematics at Princeton University, to 
the National Academy of Sciences. 

It is with sorrow that 1 must report the death 
of Robert J. Browne. Our sincerest sympathy to 
his family.—Wolf Habennan, Secertary (outgoing), 
41 Crestwood Dr., Framingham, MA 01701 
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Don Goldberg and Bill Zoino founded their en¬ 
gineering firm, Coldberg-Zoino & Associates, in 
1%4. It has grown into a multimillion-dollar com¬ 
pany over the years, and recently has been at¬ 
tracting media attention, although its work is 
seldom visible. The firm specializes in subsurface 
groundwater and foundation engineering, design¬ 
ing and evaluating foundations for buildings, 
dams, highways, railroads, and other develop¬ 
ments. It also specializes in the cleanup of 
ha/.ardous-waste dump sites. In fact, the compa¬ 
ny won an award for overseeing the cleanup of a 
waste site in Nashua. N.H. Company headquart¬ 
ers are in Newton Upper Falls, Mass. Don lives 
in Waban and BUI lives in Brockton. 

Paul Gray has been named a director the 
Shawmut National Corp. in Boston. Paul and 
Priscilla will host a visit to the President's Hou.se 
as part of our 35th reunkm next June. It Is time 
to put the reunion on your calendar. It will run 
from June 8 through June 11, with a possible ex¬ 
tension into the next week. Bob Warshawer and 
his committee are meeting to complete the fan¬ 
ning for the event (you may have already heard 
from Bob by the time you read these notes). 

Reunion time is also the time when we try to 
locate lost classmates. We have no verifiable ad¬ 
dresses for the folknving: Mariano Aveldo^ John 
S. Avery, Sydney Balsbaugh, James R. Bannon, 
Francis Bariis, Carlos A. Basalo, Robert M. Beck¬ 
ett, \bhay Ben Nun, Mrunal N. Bhagat, Antonio 
Boccalandroperez, Irving R. Bogue, David P. 
Boom, Richard A. Brass, Mrs. Carolyn E. Breed, 
Henry P. Briggs, Donald P. Carroll, S. Robert 
Caso^ Sergio Chavez Jofie, Jeremy S. Connolly, 
Henry S. Davidson, James H. Davidson, Edward 
L. Davis, Phillipe G. Dennery, Vaughn 
Dobalian, William C. Doonan, Jr., Robert R. 
Dow, John C. Elac, Marcelo R. Fernandez Font, 
Rafael Fessel, John C. Ffield, John J. Fitzpatrick, 
John R. Giancola, Anthony R. Giannangeli, 
Robert W. Gilliland, Eugene A. Graham, Jr., 
Lawrence M. Hagen, Jack F. Hagestad, Donald F. 
Hastings, Fred Herzfcld, Theodore Higiec Wells 
Hivety, II, Mark Jablonko^ Gerald D. Jackson, 
Philip N. James, Anthony C. Jannicky, Joseph J. 
Janovsky, Herbert Kleiman, Alexander Klim- 
shuk, Nicholas P. Koines, Daniel Kokiel, 

Ephraim Komissaroff, Francesco B. Latini, Robert 
W. Lauffei; Harry M. Leese, Jr., Jack W. Living¬ 
ston, Alexander A. Lukshin, and Walter Marvin, 
Jr. That is only half the list; we will complete it 
next issue. If you know the whereabouts of any 
of these folles, plea.se let us know or send a note 
to the M.I.T. Association of Alumni and Alum¬ 
nae.—Edwin G. Eigel, Jr., Secretary, 33 Pepper- 
bush Ln., Fairfield, CT 06430; Joseph P. Blake, 

Jr., As.sistant Secretary, 74 Lawrence Rd., Med¬ 
ford, MA 02155 
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The Greenes and the Ehrlicks represented the 
Class '55 at Tech Night at the Piips once again 
this year. It is hard to believe that 33 years have 
passed since our undergraduate days at the loot! 
We observed that the 50th reunion group appears 


to be getting younger. The number of 50th at¬ 
tendees is also increasing each year—those red 
jackets keep moving further back in the hail. We 
as.sume they are living longer (which is good 
news) and that a larger percentage are coming 
(which is also good news). We should start a 
pool on the numbers for 55's 50th! 

The Wi// Street founuil reports that S. Leslie 
Miarock, senior partner, I^nnie and Edmonds, 
New \brk, N.Y., has resigned as director, E^xis 
Biologies, Inc., Rochester, N.Y. . . . Joseph Carle- 
toris note from Palo Alto, Calif., tells us that his 
work in accident investigation/forensic engineer¬ 
ing continues, with more time spent in deposi¬ 
tions. There is rw.end to the number of things 
that can go wrong with cars, machinery, and peo¬ 
ple. Wife Ruth and he are active in Neighbors 
Abroad, which operates sister cities' programs 
with Palo, Philippines; Oaxaca, Mexico; En¬ 
schede, the Netherlands; and Unkoping, 

Sweden. They camped in Glacier Park and visit¬ 
ed friends in N^ncouver the last two summers 
and spent several enjoyable days at Expo in 1986. 
He reports that the local M.I.T. Alumni Club has 
excellent programs, and he considers himself very 
fortunate in that regard. 

Marc Gross has a new longer letterhead. His 
New \brk firm of Stiefel, Gross, and Kurland re¬ 
cently combined with the St. Louis-based firm of 
Bryan, Cave, MePheeters, and McRi>berls. Stiefel, 
Gross specialties are patent, trademaric, unfair 
competition, and copyright law, and their practice 
areas cover the full range of intellectual property 
matters. Marc has an undergraduate degree in 
chemical engineering from M.I.T. and a law 
degree from George Washington University. He 
was a law clerk for a judge at the U.S. Court of 
Customs and Patent Appeals and has lectured at 
intellectual property programs. The New \l>rk 
office of the expanded Bryan, Cave firm at 350 
Park Avenue now itKludes seven partners and 
eight associates. 

A Boston high school student helped save Fred 
LupCon's life last April. Fred suffered cardiac ar¬ 
rest in front of the North Terminal (Washington, 
DC.) National Airport. A young woman from 
Bi)ston immediately began cardk>-pulmonar>' 
resuscitation (CPR) and worked with him until 
the paramedics arrived. She later told one of the 
paramedics that all Boston high schools require 
CPR training before graduation and that she had 
completed her certification only three days before. 
Because this young Bostonian was at the scene 
and knew CPR, Fred escaped the brain damage 
that could have occurred in the first four critical 
minutes after his collapse. Fred, who has reco¬ 
vered nicely, has not ^ found out the name of 
the young lady but reports that he is very grate¬ 
ful to her and the Boston school CPR program. 

Keep the news coming.—Robert P. Green, Co- 
secretary, 37 Great Rock Rd., Sherbom, MA 
0177D; DuWayne J. Peterson, Jr., Co-secretary, 201 
E. 79th St., New York, NY 10021 
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Frank Amoroso, senior staff engineer in the 
Ground Systems Group of Hughes Aircraft Co., 
has recently been an instructor at UCLA and Ge¬ 
orge Washington University for an extension 
course on digital and analog modulation. Frank 
has extensive experierKe in the analysis of tactical 
spread-spectrum data, coiKentrating much of his 
work on the effects of waveforms and modulation 
on band-width and communication efficiency. Pri¬ 
or to joining Hughes, he worked at the Ml I KE 
Corp., RCA David Sarr>off Research Labs., and 
M.I.T.,'s Instrumentation Laboratory. He has 
authored 15 papers for IEEE Tmnsactums and 
other archival-quality jourruls, plus eight major 
IEEE conference papers; holds a U.S. patent 
(Multimode Noise Generator Using Digital FM); 
is a registered engineer in California; and has 
served as a session organizer and chairman for 
the IEEE CoirferetKe on Military Communica¬ 
tions. Frank also held an instructorship at Purdue 


and a fellowship at University of Turin, Italy. He 
Tuyw resides at Santa Ana, Calif. 

Richard Jacobs, senior vice-president and direc¬ 
tor of A. T. Kearrry, is the author of "Managing 
Business Today and Tomorrow," a chapter in 
Productwitif and Quality Through Science and Tech- 
nology edited by Shet^ and Buehler, Quorum 
Bool^. Dick has expressed interest in a class Mid¬ 
west mailing list for persorral mailing to "drum 
uff' rrrore interest for 1991. His firm is located in 
Chicago. . . . Thelma (Mrs. Bob) Pollard's oldest 
daughter, Su.san, graduated from Bates, is mar¬ 
ried, and living in Maine. Their youngest, Deb¬ 
bie, is a senior at Bates. Thelma spent part of the 
summer woricing on Bobs scholarship fund. . . 
.Andrew J. Viteibi, chief technical irfficer of 
Qualcomm, ItK., San Diego, was a scheduled 
speaker in the Colloquium Series of the Laborato¬ 
ry for Irdormation arid Decision Systems (LIDS). 
His talk, "Coded ALOHA: A Simple Approach to 
Increasing Multiple Access Throughtout," was 
held at M.I.T. this past May. Dr. Viterbi is a 
founder of both Qualcomm and the Linkabit 
Corp. He is also professor of electrical and com¬ 
puter engineering at the University of California, 
San Diego. Andrew is best krujwn for the "Viterbi 
Algorithm" and for his research in communkra- 
tk>n and information theory.—Co-secretaries: Ge¬ 
orge H. Brattin, 39 Bartlet St., Andover, MA 
01810, (508) 470-2730; Irwin C. Gross, Sweet's 
McGraw-Hill, 1221 Ave. of the Americas, New 
York, NY 10020, (212) 512-3181 
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This has been a slow news month for 1960, but 1 
have appreciated your enthusiastic support of 
your column during the past year. So, too, have 1 
appreciated your generosity to the Alumni Fund, 
making my class agent's hat an easy one to wear. 
Our class project to endtnv faculty efforts directed 
toward innovations in education is doing well, 
but we need your continuing support. To those 
of you I haven't heard from, please drop me a 
line or two. . . . and maybe also a check to the 
Alumni Fund. 

I recently received a press release announcing 
the advancement of Grorge Pillorge to the Col¬ 
lege of Fellows the American Institute of Ar¬ 
chitects. George Is a principal and vice<hairman 
of the board ^ RTKL AssiKiates in Baltimore, 

Md., where he, his wife, Debbie, and three chil¬ 
dren reside. Geoige has been with RTKL since 
1964, during which he has been recognized many 
times for his designs of major projects such as 
Baltimore's Inner Harbor Center, the Town Center 
for Boca Raton, Ra., and the Reston (Va.) Town 
Center. 

1 am also happy to report that Terry Welch is 
recovering well from cancer surgery and is back 
working fulltime on software engineering tools at 
International Software Systems in Austin, Tex.— 
Frank A. Tapparo, Secretary, 15 S. Montague St., 
Ariington, VA 22204 
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I am sad to report the death of Alan Buchsbaum 
a year ago last April. A course IV graduate, he 
li\^ in New York City. 

A nice note from Ed Sonn came in the mail last 
June. He now works at D^ital and is responsible 
for the retail segment (whatever that is). Ed 
reports that his son Paul just finished at Dart¬ 
mouth and his daughter Kathryn, who is rrormal- 
ly at Smith, is spending her junior year at 
Dartmouth. Ed notes that Digital is awash with 
'61ers: Dave Gross, Tom Hastings, Mike Lcis, 

Earl VanHorn and now, Ed. He sent me the in¬ 
ternal Digital newspaper, and there was a picture 

Tom, Dave, and Mike, aH being honored for 
coming up with five (or more) patents over the 
year Tom, who is in "Low End Systems" (I wish 
I knew what that was) has six patents to his 
name. Dave (Semiconductor Organization) and 
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Mike (Storage Systems) only had five. 

A lot of movement in the higher echelons of in¬ 
dustry to report this month. A handsome picture 
of Ed Turetzky came in the mail from Uniroyal- 
Goodyear with a press release announcing his 
elevation to the presidency of their Textile Opera¬ 
tions in Winsboro, S.C. It's both a career and a 
physical move. Ed and family will have to move 
from Hudson, Ohio, down to Columbia, S.C. . . . 
Also moving up the ladder is Bruce Tarter. He is 
now associate directonfor physics at Lawrence 
Livermore Lab. That means running an $80 mil¬ 
lion program with 350 physicists, engineers, and 
general hangers-on in ten divisions. Sounds like 
ulcer time! Bruce is an expert in the interactions 
of X-rays and matter (SDI?) along with theoretical 
work in astrophysics. . . . Angelo Lamola has 
moved from ^laroid to the Shipley Co. in New¬ 
ton, Mass., where he is vice-president of RiD. 

John Sununu, our class governor, is quitting. 

"A firm decision, an irrevocable decision," he 
says. His wife, Nancy, will be glad to be leaving 
the public eye and returning to home life. But, if 
the papers are correct, there may be a spot for 
John in a Bush administration (if there is one).— 
Andrew Braun, Secretary, 464 Heath St., Chest¬ 
nut Hill, MA 02167 
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I received a nice letter from Vito A. Caravito and 
am passing his thoughts along to you as this 
month's column. Vito writes: "Part of the incen¬ 
tive [for writing] is the fact that I was at M.I.T. 
last week. I go about two or three times a year 
for alumni-related meetings, but this time it was 
business. Y/e had a session with Professor 
Donovan at the Cambridge Institute, and I 
worked in a meeting with the Mechanical En¬ 
gineering Department. I'm working at Goodyear 
Tire (have since graduation), and i^ve decided 
to offer a cash award through Course II for 
papers. It's a part of our efforts to attract M.I.T. 
grads (obviously). 

*Tor a change, the Cambridge weather cooper¬ 
ated, so I took a couple of hours aside for sight¬ 
seeing around the campus. Usually it's 'business 
suit' and in and out of a meeting room, so it was 
fun to go 'jeans and sneakers' and try to look 
like I belonged there. It's really become quite a 
healthy jog across the campus. The Coop down 
at Kendall Square to the dorms up by the Regen¬ 
cy is a stretch for this kid. I used to make the 
daily trek to the crew boathouse from East Cam¬ 
pus when I was a student, but I swear it was a 
shorter distance then. It must have something to 
do with the expanding universe theory. 

"Other than the interstellar distances involved, 
it still seems like a good place to be and to learn. 
I'm basing a lot of that opinion on the fact that 
the students there seem happy. Given, there's 
seriousness, but there also seems to be freedom 
and fun. My youngest son was there about two 
years ago. He took a tour of the campus on his 
own, and he said he couldn't really tell who the 
students were. Everyone seemed lie they be¬ 
longed, and they all seemed like people you'd see 
in any downtown city environment. He was im¬ 
press^, and impressing a 17-year-old today is 
quite an accomplishment. 

"I wish we could get more of the alumni back 
to visit. It's still no ivy-walled showplace, and I'm 
sure that people our age might have a little 
difficulty appreciating the gay liberation posters 
on the walls, but anyone who deals in t<^ay's 
business and/or technical environment would 
have to appreciate that M.I.T. must be contem¬ 
porary. The graduate is going to play in today's 
world, so that graduate must train on today's 
playing field. But be it relative to the past or 
present, I think the grads can be proud erf the 
teaching and pioneering work done at M.I.T. 
which brought us to today, and is preparing us 
for tomorrow. 

"Enough commercial. . . on to a few personal 
items. I've worked in quite a few areas at Good- 


Setting the Stage 
for a Breakthrough 


I f you want a breakthrough in your com¬ 
pany, look for a "breakdown—a mo¬ 
ment of tension when there is an op- 
jjortunity for you to take "extraordinary" 
action, says Allan L. Scherr, '62, vice- 
president of development and integration 
for IBM's Application Systems Division, 
Milford, Conn. Scherr has been working 
for the last several years on the issue of 
producing extraordinary results with tech¬ 
nical teams. 

If everything is going according to plan, 
explains Scherr, achieving goals depends 
simply on executing plans. But in a time 
of breakdown, "planned business-as- 
usucil approaches are seen to be inade¬ 
quate. People focus their attention and see 
things differently," explains Scherr. 

It's this shift of perspective that often 
reveals "the opportunity for previously 
unconsidered action'—that is, a break¬ 
through, says Scherr. 

For example, consider the problem a 
company confronts when the design of a 
new product, a cooperative project of two 
groups, reaches an" impasse; the two 
groups disagree fundamentally about how 
to proceed. The project manager finds the 
two teams more concerned with defend¬ 
ing turf than solving the problem. 

The traditional solution to resolve the 
"breakdown" is to pick one group's ap¬ 
proach over the other's. But the team is 
damaged and the opportunity for a break- 
throu^ is lost. Instead, the manager takes 
an unprecedented step. The combination 
of having each participant clarify their 
commitment to the combined team's suc¬ 
cess and the manager's insistence that a 
joint solution be found creates the tension 


year but have spent the last four or five years in 
a group called Tire-Vehicle Eitgineering Technolo¬ 
gy (TVET). I'm a chief engineer with responsibili¬ 
ty for implementation of CAE in the tire/vehicle 
system engineering process. So, the work gets 
heavily into cars and computers as well as tires. I 
get to deal a good bit with M.I.T. personally, as 
I'm an Educational Counselor and have been on 
the Alumni Fund and Alumni Association 
boards, but work also provides a few interfaces. 

"We're a part of the Industrial Liasion program 
and also have a special 'target team' to promote 
hiring and awareness of Goodyear at M.I.T. I'm 
connected with both of these. The efforts get a 
bit time consuming, but Jo (Joarm) and I have fhe 
family pretty much grown and on their own, so 
maybe it's all therapeutic, filling a middle age 
void for me. I won't bore you with the many ti¬ 
tles and honors I've receir^ or with the books 
and papers I've authored—chiefly because there 
aren't any of significance, just what you'd normal¬ 
ly expect for a 25-year career. If I can be of serv- 



Allan L. Scherr, '62 


for a breakthrough. Now all participants 
confront a breakdown situation. Two 
weeks later, success—a solution, a techni¬ 
cal breakthrough. 

Sometimes it takes patience; the stale¬ 
mate of a breakdown lasts longer than the 
participants think it should, and pressure 
builds for a different option—a change in 
requirements or commitment. Scherr ad¬ 
mits that as time goes on the risks go up. 
But "breakthrough results cannot be 
achieved by playing it safe," he writes. 
"Unprecedented, extraordinary results 
will never be created simply by executing 
the predictable formulas from the past." 

VVhy do small, new companies score 
more breakthroughs than big, older ones? 
Because, says Scherr, when a small com¬ 
pany comes up against a breakdown, its 
options are fewer. "The strength of a small 
company in the face of a breakdown is its 
lack of flexibility," he writes. Its only chance 
is to find the breakthrough. □ 


ice to you, or to others, give me a call." 

Vito can be reached at 2912 Eldon Dr., Union- 
town, OH 44685. His business address is: The 
Goodyear Tire 4c Rubber Co., Technical Center 
D/460G, Akron, OH 44316, (216) 796-S6U Vito's 
letter appears with his permission. If any other 
classmates would like to write, I promise to clear 
any extensive use of your prose or poetry before 
publication. This is not to say that ijl written in¬ 
put will be published, but just like the New York 
Times, "all the news that fits well print," or some¬ 
thing like that. 

So keep those letters coming.—Hank McCarl, 
Secretary, P.O. Box 352, Birmingham, AL 
35201-0352 
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What a wonderful celebration—our 25th reunion, 
held June 2-5. About 140 of us were able to 
attend—plus spouses, friends, and children. 
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Mostly we mingled together to report to each 
other what has happened so far on our diverse 
travels on the river of life. We joined for dinners, 
concerts, a group photo, and other events. 

Maybe what we shared most was a sense of ad¬ 
venture and optimism. Not all of us are honored 
scholars or captains of industry. Indeed, most of 
us are obscure in the mass of humanity, even wi¬ 
thin the class of '63. \fet we have almost all found 
at least small pools of endeavor in which we 
could inunerse ourselves and accomplish some¬ 
thing. We did this despite being part of a transi- 
tioiral epoch. We are too old to be baby boomers 
and too young to be linked to the values of the 
Depression and earlier. So we are somewhat un¬ 
anchored. but we try to find what is best. 

Now to some hard news. First, our class has set 
a record o( which we can be proud. We gave 
M.l.T. more than $3 iiullion, which is the largest 
class 25th reunion gift ever. We have to thank 
classmate Dave Johnson for his gathering and or¬ 
ganizing efforts. Also to be praised is our outgo¬ 
ing class President Jack Lynch, who piloted the 
plarming of the reunion. 

Among the features were Tech Night at Pops 
and a gala Friday-night buffet at the Kennedy 
library. On Saturday morning irtforttuil talks were 
given by Nobel laureate David Baltimore on the 
facts about AIDS, Attrar Bose, '51, on the facts 
behind the 'new' 601 course that many of us in 
Course VI shared 28 years ago (the profs stayed 
about a week ahead of us and did worse on the 
exams than we did), and Michael Morton on the 
facts of computerization—that it does not improve 
productivity urtless corporate organization 
changes. The Saturday-night informal buffet in¬ 
cluded songs of the sixties from a live band, and 
a review of some of the best hacks in Tech's long 
history. (We may have a reprise of that, with 
audio-visuals, at the next reunion, so mark your 
calendars now.) 

We also elected class officers for the next five 
years. One of the winning candidates noted that 
the train left the station some 30 minutes before 
the election, but we still got a good crew. They 
are: President Pete van Aken, Vice-President Ken 
Anderson, Treasurer Steve Bernstein, Gass Agent 
Marty Schrage (the person who duns you from 
time to time for the 'tute), and 1 am afraid you 
will have to put up with me again as secretary. 

Now some notes not related to the reunion. In¬ 
spired by his attendance at the reunion, Roy Ko- 
nuck wrote to say that in January he left Bose 
Corp. to get back into the small<ompany enviro- 
ment. He is now with Bytex in Southborough, 
Mass., as CAD/CAE manager. Roy and his wife, 
Lauren, a psychotherapist, live in Natick with his 
son, Andy, who is 17 and active in soccer and 
basketball. 

Patricia Sherman has been promoted to senior 
vice-president of Matarazzo Design, a national 
land planning, architecture, and landscape ar¬ 
chitecture firm in Gmcord, N.H., and Boston. Pat 
has increased the architechire department from 
one to 10 people in just five years, and directed 
Straw Hill, a condo project in Manchester N.H., 
that won the 1987 Award of Excellence from the 
Urban Land Institute. . . . Dave Juncker is 
changing careers, from technical nuirugement 
consulting to his "first love-policy development 
and strategic piaiming for the United Nations As¬ 
sociation." He lives in Minneapolis. . . . Finally, 
both M. K. Maul and his wife, June (Paradise), 

'67, still work in management at ATtT. They 'live 
in rural New Jersey on six acres with four dogs, 
six arabian horses, and an unknown number of 
cats." 

Regard for now. Please remember to write or 
phone with your news.—Phil Marcus, Secretary, 
3410 Orange Grove Ct., Ellkott City, MD 21043, 
(301) 750-0184 
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Happy Autumn! Twenty-five years ago, most of 
us were busy "'shopping" for senior thesis topics 


as our undergraduate careers at the Institute were 
starting to wind down. The process of job inter¬ 
viewing and/or taking GREs was also underway. 
Busy times! 

Twenty-five years later, we are all still busy, but 
in different ways. Ken Ekstrand writes from 
Winston-Salem, N.C., that he has been elected 
president of the Southeastern Chapter of the 
American Association of Physicists in Medicine. 
The chapter encompasses the area from North 
Carolina to Florida. . . . Just down the road in 
Pendleton, S.C., is Henry Rack, who is now a 
professor of mecharucal er\gineering and metallur¬ 
gy at Qemson University. He is specializing in 
advanced materials and composites. 

Happy news from Len Theran, who was re¬ 
cently married to the former Alyson Stevens 
Erickson. Len was given away by his daughters 
Sally and Rachel; Steve Classman was the best 
man. Also attending were Bruce Strauss and 
Frank Berkman. Congratulations! 

Michael Hale writes from Beaverton, Ore., that 
he is working with other alumni in the Portland 
area to get a local M.l.T. club going again. Any 
classmates who are interested can reach Michael 
during the day at (503) 222-7895. . . . Down the 
coast in Los ^tos, Calif., is Ralph Bestock, who 
is "still playing with technology" at Atalla Corp., 
which recently merged with Tandem Computers. 
Ralph and his wife, Donna, celebrated their 22nd 
wedding anniversary in March. Bravo! Their chil¬ 
dren, Laurel (11) and Andrew (7), are more in¬ 
terested in Stanford (warm climate) than M.l.T. 

From Ron Gilman comes news that he was 
elected vice-president of the Tennessee Bar As¬ 
sociation and is now in line for automatic eleva¬ 
tion to be president in 1990. He is a partner in 
the Memphis firm of Farris, Hancock, Gilman, 
Branan, and Hellen. Ron is still regional chair¬ 
man of the M.l.T. Educational Council and con¬ 
tinues to pursue magic as an avocation. He has 
performed volunteer shows for the local children's 
hospital and the Memphis Cub Scout city camp. 
Daughter Laura is a junior at Boston University, 
and daughter Sherry is a senior in high school. 

Louise and I spent an enjoyable weekend at 
Phillips Academy in Andover celebrating the 
graduation of our daughter Jennifer. The New En¬ 
gland weather was about as nice as can be — 
maybe we'll be equally lucky at our 25th reunion 
next June. 

Please send your news; the envelope is getting 
close to empty.^Joe Kaspe^ Secretary, 3502 Idaho 
Ave., NW, Washington, DC 2(X)16 
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The column gets thiimer each month; perhaps 
the summer doldrums as 1 assemble this one. . . 

. Jim Cheng has been appointed president and 
CEO of Network Dynamics, Inc., a Cambridge- 
based software company that offers "rapid model¬ 
ing" software for manufacturing system design 
and evaluation. . . . Peter Heinemann writes 
from Needham, Mass., that he's working as a 
consultant through Humanics, a company that he 
founded, specializing in gra|:fhics and user inter¬ 
face. ... A note from Chuck Hurd that he's back 
to Holland again doing computer database con¬ 
sulting for GE. Chuck says that last time he went 
there he came home with a Dutoh wife and two 
kids, and "who knows what this time will bring." 

Col. Charles Senia%vski writes that he's still sta¬ 
tioned at F. E. Warren A.F.B., Wyo., but is now 
the commander of Detachment Ogden Air 
Logistics Center. He says that Detachment 60 is 
resportsible for refurbishing the 25-year-old 
Minuteman missile facilities and installing Pea¬ 
cekeeper (MX) missiles and components. He also 
just took up skiing and loves it. . . . Mark Eisner 
is now vice<hairman of Softbridge Microsystems 
Corp. in Cambridge. 

Not a big column this time. Maybe more notes 
when fall reaches New England. I'm still interest¬ 
ed in volunteers who might want to take over the 
column at or before the next reunion.—Steve Lip- 


ne^ Secretary, 6 Midland Rd., Wellesley, MA 
02181 
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Terry Cronbeig became a father last September— 
his daughter is named Ingrid. He is also manag¬ 
ing a small sailcloth company. Challenge Sail¬ 
cloth, in Rockville, Conn. . . . Forrest Stoddard is 
working as adjunct tesearch professor at West 
Texas University half-time. The rest of the time he 
is a consultant to the wind turbine R&D commu¬ 
nity and the U.S. Department of Energy. . . . R. 
D. Camerini-Otero has been married to his wife, 
Carol, for 19 years. They have a son David (8) 
and a daughter Sara (3). He is still at the NIH in 
Bethesda, Md., and is chief of the genetics and 
biochemistry branch, doirg research on molecular 
biology. 

Mitsubishi has established a finance professor¬ 
ship with a $1.5 million gift to the Sloan School, 
and Robert Pindyck has been rramed as the first 
holder of this chair. Bob is a widely known 
authority on the economics of energy and natural 
resources, and has been at the Sloan School since 
he receive his Ph.D. in 1971. . . . The Sloan 
School has also promoted Stuart Madnick to 
professor of management science.—Jeff Kenton, 
Secretary, 7 Hill Top Rd., Weston, MA 02193 
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Michael Roscnblum is now the proud father of 
two sons, Morgan (3) and Owen (1). Michael also 
reports that Kathleen and Larry Gottlieb an¬ 
nounced the birth of Luke Victor in January. . . . 
Bill Lange has been promoted to vice-president 
of airline planning for Pan Am WDrld Airways, 
Inc., of New York. . . . Alan Hirsch is a senior 
planning analyst with Amoco Corp. in its Irrfor- 
mation Services Department. He is also a mem¬ 
ber of the ANSI Comrruttee on data base 
languages. Alan has traveled widely in recent 
years—China, Peru, Great Britain, and Australia. 
He has also performed as a singer with the 
Chicago Symphony Chorus for the past 20 
seasons. 

Michael Scott's Los Angeles law firm, Scott & 
Roxborough, specializes in domestic and interna¬ 
tional computer law, intellectual property law, 
and business litigation. . . . Yupo Chap is now 
professor and deputy head of the Operational 
Sciences Department, School of Engineering at 
the Air Force Institute of Technology. AFTT is the 
accredited graduate college of the Air University 
System. It ranks among the top 12 engineering 
schools in the nation in terms of degrees granted 
at the master's and doctoral levels. 

David Griffel is planning to be a candidate for 
the U.S. Senate seat held by Ted Kennedy and in¬ 
tends to bring a new set of issues to the voters. 

At the time these notes were written, he was col¬ 
lecting the 30,(XX) signatures needed by August 2 
to place his name on the ballot as an indepen¬ 
dent. David is cotKemed about the federal 
government's top heavy bureaucracy and the ef¬ 
fects that massive and inefficient administrative 
operations have on the delivery of services.—Jim 
Swanson, Secretary, 878 Hoffrrian Terr., Los Altos, 
CA 94022 
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Our glorious 20th reunion is now history. The 
weather held up very well, and it only rained at 
a noncritkal time. Vie should thank our planners, 
led by Jay Nichols, for having the foresi^t not to 
try to repeat the beach parties that highlighted 
the two previouse reunions. Sixty classmates at¬ 
tended ^ or part of the events. Jay has now re¬ 
tired from reunion planning, and our new slate 
of officers are: Rick Lufkin, president, Ken 
Theriault, vice-president, Ken Morse, 25th reun¬ 
ion chairman, and the undersigned as secre- 
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tary/treasurer. We are statlir^ the planning for 
the super gala 25th reunion even as we write this 
and will notify of a date to reserve shortly so you 
won't have any a^nflict. 

Bob Metcalfe, who was unable to make the re¬ 
union at the last minute, was recently honored 
by the IEEE with the Alexander Graham Bell Me¬ 
dal fer exceptional contributions to the advance¬ 
ment of communications sciences and engi¬ 
neering. After receiving a Ph.D. from Harvard, he 
joined the Xerox Palo Alto Research Center where 
he was one of the inventors of the Ethernet, a lo¬ 
cal area computer network. He then founded 
3Com Corp. to commercialize this and other 
related technologies and has seen the firm grmv 
to over 1,000 employees. Bob lives in northern 
California with his wife, Robyn Shotwell, two 
dogs, and the newest addition to their household 
--a daughter bom in 1907. . . . EsHa Eichten has 
been elected a fellow of the Division of Particles 
and Fields of the American Physical Society "for 
pioneering contributions to the understanding of 
quarkonium spectroscopy and for comprehensive 
studies 1 scale." 

In Oearwater, Fla., David Ellis is practicing law 
and specializing in computer law, copyrights, and 
trade secrets. He has authored a book entitled A 
Computer Lmt> Primer. . . . After getting a doc¬ 
torate in chemistry from Princeton in 1973, Emil 
Friedman "regressed" to a master's in statistics 
from Case Wwtem in 1987. . . . Peter Lobban has 
been promoted to manager of Computer Sciences 
at Sequoia-Turner Corp., a manufacturer of hema¬ 
tology instruments. 

And finally, Reynold Martin, who was part of 
the reunion planning team, has been named bus¬ 
iness unit manager for General Foods' Flavors & 
Ingredients Business in Woburn. He is also 
finishing up an evening program in administra¬ 
tion and management at Harvard. . . . That's all 
we have for now, but why don't you take this op¬ 
portunity to drop us a line about what you have 
been doing (or write for your spouse if he or she 
won't).—<^il and Mike Marcus^ Secretaries, 8026 
Cypress Grove Ln., Cabin )ohn, MD 20818 
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In early June 1 met with fellow ex-Burtonite, Ora 
Smith, who was visiting the Boston area on busi¬ 
ness. Ora, now director for External Technology 
Development at Rockwell International, lives in 
Thousand Oaks, Calif., with his wife. Sue, and 
sons, Everett and Nathan. At lunch at the M.I.T 
Faculty Oub, we reminisced about school days 
and fhe evolution of fellow classmates. We both 
felt the presence of father time as we recalled 
friends who were no longer with us. 

Days later, the U.S. mail brought news of 
another death. Marccllus jack Anderson, Jr., 
died on April 24, 1988. From the obituary printed 
on the funeral notice from the Ebenezer Baptist 
Church of Austin, Tex.: "His life was mark^ by 
numerous professional achievements, a dynamic 
personality, and many unselfish contributions to 
his community." Jack earned an S.B. in manage¬ 
ment fmm M.i.T. and his M.B.A. from Harvard 
in 1977. Following his work as a marketing 
manager for IBM in Washington, D.C., he 
returned in 1979 to the family business in Austin 
and began a successful career as an investor for 
Anderson-Wormley Real Estate. He is survived by 
his parents, Ada and M.j. Anderson, Sr., a sister, 
and aunts and uncles from California to New 
>brk. The church notice says, "Contributions in 
lieu of flowers may be sent to the Multiple Scle¬ 
rosis Foundation or the Center for Altitudinal 
Healing." 

Turning to good news, Anthony K. Lima is 
now president of Pacific System Design Work¬ 
shop, Inc., one 18 si^ware development com¬ 
panies selected by Ashton-late to wu^ with an 
advartce copy of their new product, dBase IV. He 
is also under contract with Addison-Wesley to 
publish a book on dBase IV, scheduled to appear 
in January 1989. The new book fellows two earlier 


ones on dBase II and III. Ibny is a noted lecturer 
on dBase Ill PLUS and is a professor at Califor¬ 
nia State University, Hayward, in the Business 
and EcoTMxnics Department. 

Henry G. Baker writes, "I have fiiully joined 
the ranks of the 'money pit' owrters with the 
purchase of a Califomia-style house, complete 
with pool, dog, etc. My two-year-old consulting 
business (Synapse Computer Services) with ven¬ 
ture capitalists and small entreprer>eurial compa¬ 
nies continues to grow. 1 was recently elected to 
the board of directors of Megagraphics, Inc., a 
fast-growing manufacturer of peripherals for the 
Apple Macintosh. I have also been active with 
the MIT/UCLA Venture Forum and the 
MIT/Caltech Venture Forum." He adds, "My 
masochistic side has also recently been titillated 
with the notification of not one but two pending 
SBIR contracts and all of the ^wemment red tape 
that that iitvolves." Nonetheless, "I h%hly recom¬ 
mend other alumni look into SBIR (Small Busi¬ 
ness Innovation Research) solicitations. Many of 
the projects that they are solkritir^ are delightful¬ 
ly interesting." 

A news release from Tufts University indicates 
that associate professor of physics, Auirtin Napier 
and his colleagues are participants in an interna¬ 
tional physics experiment to detect proton decay, 
a key pr^iction of "grand unified theories" of 
force unification. Tufts scientists are working with 
colleagues fmm Aigonne National Laboratory, the 
University of Minnesota, Oxford University, and 
Rutherfofe Ap^eton Laboratory in Great Britain 
to build a massive underground detector. For up 
to a decade, they plan to search for proton decay 
in the "Soudan H" nucleon decay detector, a $12 
million experiment funded primarily by the U.S. 
Department of Energy and Britain. The detector 
is located about one-half mile undergn>und in an 
old iron mine in Tower Soudan State Park in 
northern Minnesota. The device will also func¬ 
tion as a neutrino detector and a detector of 
muons from cosmic ray interactions in the upper 
atmosphere. 

Some of you may have seen my firre face for 
six seconds on N^ Evening News last May en¬ 
gaged in a futile effort to "debunk" Nancy Rea¬ 
gan's favorite hobby. Astrology won 90-6, the ratio 
erf seconds of video coverage, pro versus con. 

And it was three astrologers plus three "h^- 
tech" users of astnrfogy to one humble en- 
gineer/scieiKe writer. No fair, Tom B.!—Eugene F. 
Mallove, Secretary, 183 VVoodhill-Hooksett Rd., 
Bow. NH 03301 
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Douglas N. Gordon and his wife Caryl recently 
adopted Amanda (age 1) from Korea, who joins 
Ben (12) and Jed (11). Douglas became vice- 
president and general counsel to the Specialty 
Products Division of Hoechst Celanese Corp. . . . 
Arthur E. IVrkins^ jr. has joined Ethyl Corp. as 
purchasing maruger, opmting materials, in the 
company's Chemicals Group. ... A. Nthal Ber- 
ker received a promotion to professor of physics 
at M.I.T. He received his M.S. and Ph.D. in phys¬ 
ics from the University of lllinios, at Urbaru 
Champaign in 1972 and 1977. He was a postdoc¬ 
toral research fellow at Harvard from 19^ to 1979 
and became an assistant professor at M.I.T. in 
1979, promoted to associate professor in 1982. 
Among his research interests is the development 
of a microscopic theory for the exotic and reen¬ 
trant phases of polar liquid crystals.—R. Hal 
Moorman, Secretary, Box 1808, Brenham, TX 
77833 
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As I write this, a heat wave covers most of the 
country, which hopefully will be over when you 
read this in CXiob^. It is cooler in Rorida than 
in the North, as all my friends up there keep 
reminding me. 


Linda Mayeda continues to pepper her retire- 
nnent with son>e marketing research and the occa¬ 
sional fun part-time jobs tike working on the 
Ramesses II exhibit in August in Boston, plus a 
summer school course in Japaitese. She plans to 
head back to Stow for the winter. 

1 had a chaiKe to visit with Gail Thurmond 
and her husband Dick and family on the way 
back to Florida in May. 'They are doing great, and 
she was working on opening a store in addition 
to her medical practice. Memphis seems to agree 
with her well, and I just missed a great party 
that they had. 

Kathy Kram and her family are happy in 
Boston but sweatir\g out the wait for the decision 
on her husband's tenure at Boston University. Ka¬ 
thy already has tenure, so hopefully Peter will 
have tenure by the time you read this. 

That's it for this month's itews. I wrote this the 
end of June, as 1 was preparing to move to 
FraiKe for the summer or longer, as part of my 
using my retirement to travel. I will be summer¬ 
ing on the Riviera, in Paris and in Bordeaux 
(have to be convenient to some wirte tasting). Af¬ 
ter the summer, 1 will travel to visit various 
friends in Europe and then gjo on to Egypt and 
possibly Greece. My return date is uncertain, so I 
am going to have to take leave of being cla.s8 co- 
secretary for a while. Please, while I am gone, 
send all your notes to our co-secretary, Dkk 
FIcfeher. Thanks: 1 know that he wilt look for¬ 
ward to hearing from you.—Wendy Elaine Erb, 
Co-secretary, 6001 Pelican Bay Blvd., Apt. 1003, 
Naples, FL 33963 
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Scant news to report this month, as everyone 
recovers from the joyful reunion. 1 am assuming 
it was joyful, as I couldn't make it despite being 
in town briefly on the Thursday of Tech Week. 

jay Benesch has joined GE's RdcD Center in 
Sch^ectady, N.Y., as a physicist, after being their 
manager of Systems Engineering in Rorence, S.C. 

. . . Ifen Ros^ was promoted to staff title sur¬ 
vey engineer with Amoco in Houston, and is 
keeping himself amused with TKs Puzzle Comer. 

. . . Dan Shalom is living in Vdencia, Calif., and 
working in the Neurology Department at Kaiser 
Hospital in Los Angeles. . . . Tishan Hsu exhibit¬ 
ed his paintings at the List Center in Cambridge 
in May and June of this year. 

We're busy adding a p^ at Chapel Hill this 
summer, and hope to have had sonte wet^ks of 
splashing with the kkts this summer when this is 
printed. Eric (*%) graduated Highland School in 
June, and begins the grind of high school as this 
goes to press. JR (tl3) is looking forward to the 
public-school experience after five years in private 
schools. The rest of us are here as always. 

Write.—Robert M. O. Sutton, Sr, Secretary, 
"Chapel Hill," 1302 Churchill Ct., Marshall, VA 
22115 
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Only three items this time. Here goes: Bruce j. 
Davies was recently promoted to the positfen of 
"principal landscape architect" with the firm of 
CUHZA, Princeton, N.J., a large architecture and 
engineering firm. . . . Michael G. Kozinelz, II 
married Michelle McDonald in 1987. Ross 
Shachfer was his best man. Dick Retcher, '72, 
also made it to the wedding, which took place in 
West Virginia. Michael and Michelle have siiKe 
moved to Hannibal, Mo., where he is working on 
the construction of a chemical plant. Says 
Michael, '"Mark Twain' country is great, and 
we've also spent a bit of time in St. Louis. All is 
well out here in the middle of thir^." 

And our last item is a little mysterious. All it 
indicates is that Charles j. Digale resigr>ed as 
senior vice-president, analytic software, from Lo¬ 
tus Development Corp., Cambridge, Ma.ss. The 
source of this information was the March lA 
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1988^ New Ifyrk Times. Care to HU us in on your 
new whereabouts? 

And where are aU the rest of you? Please 
write.—Jenniier Gordon, Secretary, do Pennie & 
Edmonds, 1155 Avenue of the Americas, New 
'tork, NY 10036 
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Mail! From Dan Christman: “I have trimmed my 
musical activities back some to make time for 
much needed work on the house. 1 am now in 
two orchestras, one band, church choic and a 
fife-and-drum corps. Last sununer I replaced the 
roof. In the fall I started work on a concrete pa¬ 
tio. This winter and spring I am redoing the elec¬ 
trical systems and remodeling the kitchen." . . . 
Fred Waltec M.D. is "gaining an interest in biolo¬ 
gy and organic chemistry, at least as far as it re¬ 
lates to brewing. Otherwise, nothing much new. 
Greetings to all old NSAers." . . . Jules Morris is 
"still ch^ patent attorney (physics) for the 
U.S.A.F. Ritent Prosecution Office. Moved into a 
new (old) house in Brookline and am busy 
renovating. Still a model transit farutk and mem¬ 
ber of Bay State Society of Model Engineers." . . . 
Tbm Downey is "now with BBN AdvatKed Com¬ 
puters, Inc., in Cambridge, having trarwferred 
from BBN Communications Corp., across the 
street. I am maruiger for third-party-software 
applications for our Butterfly GPlOiX) parallel 
processing computer. I am enjoying the job 
immensely." 

G. William Courtright, M.D., is "currently 
director of medical education and research. 
Southern Califomia Edison." . . . Richard Bahr is 
"employed as a consulting engineer with Apollo 
Computer of Chelmsford and living in Cam¬ 
bridge. Current plans include marrying Molly Di- 
nan of Framingham on June 4, honeymooning in 
Kenya, and revolutionizing the world of computer 
workstations." . . . Russell Qiipman: "Received 
my Ph.D. in optical sciences a year ago from the 
University of Arizona and have settl^ in Hunts¬ 
ville, Ala., where I am an assistant professor of 
physics at the Uiuversity of Alabama in 
Himtsville." 

Victor Franckiewicz is "currently serving the 
third of a four-year term as mayor of Bay St. 
Louis, Miss. The city has a strong mayor form of 
government, so the job is demanding as the chief 
executive position. Also active in sevi^ statewide 
government reform efforts and am chairing Mike 
Dukakis' local campaign." . . . Dianne Glennon 
has "moved from Citibank Intematioruil as 
microcomputer coordirutor for the Caribbean Ba¬ 
sin Division (2.5 years) to Citicorp Real Estate, 
Inc., also in Miami. Will be involved in construc¬ 
tion lending for cotiunercial development. Am ac¬ 
tive in the Education Council." . . . Carl Sharon 
"Was married in June 1985 to Christi Reed, a 
graduate of Dennison Univetsity in Ohio. We met 
at the Lutheran School of Theology in Chicago, 
where I earned a master of divinity degree in 
June 1984. SitKe August 1985, 1 haw served as 
the Lutheran chaplain at llhle, and as the associ¬ 
ate pastor at Triruty Lutheran Church in New 
Han^. An amazmg change from chemical en¬ 
gineering days, but that became too draining and 
church work too life-giving to do anything else. 

So here I am! Wbuld like to hear from other SPEs 
or 76 classmates. Stop by if passmg through 
New Haven." 

Lenny Davis, after many years, has written: "It 
is ten days until my weddirig. I have moved to 
Chicago where I am a setuor chemist at Hodag 
Chendcal Corp. I left Mortsanto in Akron, Ohio, 
after nine years to go to the windy city and seek 
my fortune. My fiance, Linda Freeman, is from 
Chicago, works here, and has all her friends and 
family here, so we decided that I should be the 
one to move." . . . Kerry Emmanuel has been 
promoted to professor of meteorology in the 
Department of Earth and Planetary MetKes at 
the Tute. He was a postdoc at University of Ok¬ 
lahoma in 19^ and was an assistant professor at 


University of California, Los Angeles, from 
1978-81. He became an assistant professor at the 
Tute in 1981 and an associate prtrfessor in 1985. 
Congrats! . . . One of our classmates is part of 
the chase for high temp superconductors. 

Richard Withers was part of a group at Artalog 
Devices studying microwave devices made with 
these new, revolutionary superconductors. 

C. Reed Hodgin was named Rockwell Engineer 
of the Ibar, the company's highest honor for tech¬ 
nical achievement. He is a setuor principal 
meteorologist at Rockwell's Rocky Flats Plant near 
Derwet; Colo. He was one of 17 chosen in 1988 
out of 19,000 engineers and scientists employed 
by Rockwell. secretary is not surpri^ to 
see his classmates rise. From my observations, 
which now span mote than ID years, it is trot a 
question of if, but of how quickly. I thirrk it is a 
function of the ability to work very hard, and 
that life outside the Tute moves for most class- 
rtrates at a slower pace, giving them a structural 
advantage. 

It is with great sorrow that I must report a let¬ 
ter from Bob Struth (a.k.a. Lt. Comdr. Robert 
Struth, Jr.): 'It is with deep regret that I write to 
tell you that my wife, Doima, was killed in an ac¬ 
cident on February 28. I am just now returning to 
work and testirrg flying. It has been the shock of 
my life, but through the loving support of family 
and friends I have made it this far. I am trying to 
take life one day at a time. ... I have found a 
wonderful nanny to care for our 5-year-old son. 
He is doirtg well; in fact, he has b^n a great 
help to me. We have made a pact to take cate of 
each other. . . . Etwlosed is a poem Dotma wrote. 
I want to share her talent—I feel it very appropri¬ 
ate to do so: 

lim traded in your snow white steed 
for a shiny silver jet. 

Your armour is a flight suit now 
with a colorful helmet. 

)bu race across the clouds on high 
instead of on the ground. 

Your speed is something to behold 
it's faster than your sound, 
fust as in the Round Table days, 
you ifuest to fight the foe. 

Thru hasn't changed your purpose 
or the bravery you show. 

Your battles may not last as long 
as they did in yesteryear. 

But your fighting prowess now is such 
they're much d^lier I fear. 

The spirit of King Arthur lives 
as it did in days gotu by. 

I dub thee now Sir Robert, 
my twble Knight of the Sltyi—Dotma Struth 

Our deepest condolences go out to you. Bob. 

As for your secretary, by the time you read this, 
I will haw come nearer to closing on a house in 
Wxxlmcte, N.Y. We have sold out of Forest Hills 
and ate tenting in WxKimete while shopping for 
a house. We are becoming suburbartites after a 
rather long time living in cities. Woodmete is 
reminicent of parts of Brookline. I have found the 
process of buying and selling real estate slow and 
frustrating. I prefer futures — faster and a lot eas¬ 
ier. On the topic of fufores, this election year has 
helped business by increasing uncertainty and, 
with uncertainty, the need and desire to hedge. 
Among the big movers: crude oil, foreign ex¬ 
change, bonds, and gold. Some markets never 
rest. A corollary to this is that I do not rest much 
either. I have been forced by rapidly changing 
events and markets to carry a portable cellular 
phone onto the Long Island Railroad from which 
I broker gold and foreign exchange for clients 
during the period the train ride spans the open¬ 
ing of these markets in the U.S. I love the t^- 
nology, as the phone weighs 30 ounces including 
batteries. The technology redefines how we do 
business. I have gotten used to the occasional 
stares. 

Please write. We can always use the news.— 
Arthur J. Carpv Secretary, Stalco Futures, Itk., 

254 West 35th St., 16th floor; New York, NY 
10001, (212) 736-1960 
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Adam, first child of Risa and Eliot Goldstein was 
bom on January 22, 1988, the same date that 
Eliot's architectiual project, the design of Ed¬ 
mondson Residence in Wrmont, received recogni¬ 
tion in two professional journals. . . . F. William 
Morris' son, Andrew William, was bom June 3, 
1987. William is the head of the design depart¬ 
ment for a large architectural firm in Washington, 
D.C. He recently moved into his first house, a 
real "handyman's delight" in Chevy Chase, and 
he has been working on it ever since. . . . Steve 
Bader and his wife, Angela, a staff anesthesiolo¬ 
gist at Brigham and Women's Hospital in Boston, 
were expecting their first child in July. Steve is 
still directing a dental center with a staff ap¬ 
proaching 70 people in Burlington, Mass. 

Geoffrey La^is finished his Ph.D. in physics 
at Brown and is now working on solar cell 
research at the NASA Lewis Research Center in 
Ohio. . . . LesHe Faye Sutton is currently an ad¬ 
visory prograrmner in the Computer Science 
Department at IBM's T.J. Watson Research Center 
in New Ybrk. She is also studying part-time 
toward a Ph.D. in computer science at Balytech- 
nic University. . . . Steven Grossnun reports that 
he is still at Advanced MicroDevices but is now 
miming the Madceting Department for the Non- 
Iblatile Memory Division. He says, "That's $150 
million a year of EPROMs and E^PROMs. Loads 
of fun." 

Ed Cluss invites old friends passing through 
northern Califomia to look him up at his new ad¬ 
dress: 253 Highland Ave., San Carlos, CA 94070, 
(415) 594-4866. The house, which he bought in 
October 1987, sounds great—in the hills 25 miles 
south of San Francisco with two decks that get a 
lot of sun and a view overlooking a park. Ed is 
now manager of product marketing at Aspect 
Telecoimnunications, a position he took after leav¬ 
ing Rolm in June 1987. . . . Another Califomia 
denizen is hul Menard in Sacramento. He took a 
position with PC/M Group, Inc., as vice-president 
in October 1987 and in Eebmary of this year be¬ 
came 10 percent owner. PC/M offers architectural 
and constmetion services. . . . James n>Uock 
joined Integrated Systems, Inc., in Santa Qara as 
the CASE product manager in May 1987. He is 
involved in developing computer-aided software 
engineering tools for real-time software develop¬ 
ment. . . . And to complete our Califomia class¬ 
mates, we catch up with Robert Russ, Jz, in Los 
Altos. He founded Unity Systems in 1983 and 
spent two very difficult years keeping it alive. 

Now the company has become a leader in the 
emerging industry d home automation. 'They are 
developing a touchscreen based system to control 
room-by-ioom temperature, security, lights, appli¬ 
ances, and telephone access. He expects the next 
few years to be very interesting and challenging. 

Moving back to New England, we find Mat¬ 
thew Sherman on staff at the Dana-Farber Cancer 
Institute and Harvard Medical School. He is en¬ 
joying research, both laboratory and cliiucal. His 
wife, Janet, is a research scientist in M.I.T.'s Cog¬ 
nitive and Brain Science Department. They have 
two daughters, 9 months and 3 years, and they 
live in Boston. . . . Howard Boles has a lot of 
news: 'Tve just started a new job as a software 
engineer at Technical Data International in down¬ 
town Boston, where I'm programming financial 
investment software. It's a switch from my previ¬ 
ous engineering R&D environments, but it's 
stimulating nonetheless. I'm also still active in 
community theatre, having musk-directed a 
production of Man of La Mancha at the Ibkes 
Theatre in Wayland, Mass., last fall and having 
just finished playing synthesizer for a production 
of Little Shop of Horrors in my hometown of Marl¬ 
borough, Mass. My wife, Li», is still busy as 
ever as a filimnaker, having just optioned an 
original screenplay with a Hollywood producer. 
(I'll let you know if this ever develops!) And my 
daughter, Bethany, whds almost 2, is doing 
great—walking and talking up a storm!" . . . 
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Julian West spent all last year building a new 
house on a l^e in southern New Hampshire. He 
is now working at Data General after his previous 
employer, Can-tel, folded with only 24-hours 
notice! 

Moving down to metro D.C. finds Phuong 
Trinh living in Rockville, Md., and in private 
practice in infectious diseases in Mont^mery 
County. . . . David Batchelor in Greenbelt, Md., 
is the solar acquisition scientist at NASAs God¬ 
dard Space Flight Center. He acquires solar data 
from space missions for the National Space 
Science Data Center. . . . And then there's me, 
spending more money on tuition for my daugh¬ 
ter's first grade Montessori program then we 
spent either our freshman or sophomore years 
for tuition at M.I.T.! Hard to believe, isn't it? And 
then my son will be attending a cooperative pre¬ 
school two monungs a week as well. Maybe I 
ought to get a job. . . hmmm.—Ninamarie 
Maragioglio, Secretary, 8459 Yellow Leaf Court, 
Springfield, VA 22153 
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After ten years of being secretary, how does one 
begin his last class notes column? How about 
with the news? 

This month's biggest news is our 10th reunion, 
a smashing success—over 120 members of the 
class came accompanied by more than 80 various 
spouses, children, and significant and iitsignifi- 
cant others. (Were YOU there?) Put in a nutshell, 
the turnout tops nearly every other class for 
about 50 years. Kudos for a great time and a 
great job go to the Reunion Chair Karyn Altman- 
Velazquez and organizers Regina Murphy, Frank 
Murphy, Phil Kesten, Cindy (Hussman) Berman, 
Jim Bidigaie, Diane Curtis, Frances Scovil, Joan 
Olson, and others. (And I get a gold star for 
showing up to all the committee meetings.) 

Besides partying, we also conducted a little 
business at reunion—electing new officers. Our 
fearless leaders for the next five years (at least) 
ate Milt Roye, moviirg from class agent to presi¬ 
dent; Phil Kesten was made vice-president in re¬ 
ward for organizing the reunion Red Sox game; 
Jim Bidigare, our class president for the last ten 
years has now stepped up to become secretary; 
and Diane Curtis, formerly our class agent, will 
now be our treasurer. Congratulations and good 
luck to you all. 

Now for news from the folks back home. Wed¬ 
dings: talk about quandaries—if you get married 
in Hawaii, where do you go for your honey¬ 
moon? Gary Tbm and his high school sweetheart, 
now wife, Paulette Fujimori solved that problem 
last December by taking a cruise in the Caribbe¬ 
an. Now they're back home in Cupertino, Calif., 
where Gary works for Tandem Computers. . . . 
Mark Tannen writes that he got married last Se|>- 
tember to Cecilia Candelaria, with Jeff MacAI- 
lister as best man. "After the wedding we 
returned to Torrance, Calif., to unveil new ver¬ 
sions of 'Scriptwriter' and 'Storyboarder' for the 
Apple Macintosh 11, published by my company, 
American Intelliware." 

Thomas D.Y. Chung writes of his engagement 
to Barbara Pritchard (slated for last May, honey¬ 
moon planned for Hawaii—where else?). Thomas 
is currently doing an industrial postdoc fellow¬ 
ship with Smith Kline & French Labs in King of 
Prussia, Fh. . . . Celeste Satter has 'had a lot of 
excitement and changes since leaving Berkeley. 1 
spent the last two years on a postdoc in Sweden, 
got married in February 1987; now working at JPL 
in Pasadena. What's next, children?! What a 
change that would be!" 

Speaking of children and changes, there's Rich 
Ware. After nine years in western Massachusetts, 
Rich recently moved to southeastern Mas¬ 
sachusetts, bought a condo, married Marian Hil- 
debrandt, (only recently discovered to be a long 
lost second cousin), and now lives with Marian 
and her 11-year-old daughter Molly and their 
new baby Riul. Rich has a new job with old 


friends at Wrbex in Cambridge making a speech- 
recognition computer peripheral. (The entire 
Ware-Hildebrandt family was at reunion.) 

I've received four boring postcards this month. 
Julie Kozaczka sends one from Antigua a bor¬ 
ing game—cricket. Julie writes: "The postcard's 
not exactly boring, but the cab drivers here have 
an amazing tolerance for radio broadcasts of this 
game! (We tourists prefer the beach.)" Julie was 
also the author of a riotous reunion survey, "are 
you a seventies kid?" (Copies are available at my 
address, below.) . . . Rich Perlstein's latest addi¬ 
tion to my boring postcard collection comes from 
Palm Springs, Calif., showing natural beauty 
clothed entirely (though scantily) in synthetic 
fibers. Rich, who came in from Oakland. Calif., 
for the reunion, is working as an architect in San 
Francisco. ... Ed Nadler sends a postcard (a 
ghastly crowded beach in Tel Aviv). After two 
years of postdocs, Ed is now a professor of 
mathematics at Wayne State University in Detroit 
teaching and continuing his research into "mul¬ 
tivariate spline functions." Ed and wife, Eileen, 
now live in Birmingham, Mich, (the same town 
that our new class president lives in). ... A 
fourth postcard, from Bubbles, (a.k.a. Alan Piess- 
er) is b^er left undescribed. A1 sent the card 
from exotic Lynnfield, Mass., where he and his 
wife, Dorothy Anderson, just bought a lovely 
new house. . . . Bill McGrath writes, "Thanks to 
Brian Berkeley for sending all the Mt. Fuji post¬ 
cards. 1 hope he visits some place else soon." (I'm 
jealous.) 

Medical records: Paul Okunieff is now a physi¬ 
cian in radiation medicine at Mass. General 
Hospital right across the river from M.l.T. "Tm 
doing research in high resolution nuclear magnet¬ 
ic resonance of tumors, hoping to develop assays 
predictive of tumor treatment response." . . . 
Jeffrey Snow is just finishing up his surgical 
residency in Albany, N.Y., and is now moving to 
Erie, ft., for further specialty training. . . . Paul 
Babyn dropped us a note just as he was finishing 
a fellowship in pediatric radiology at the Hospital 
for Sick Qiildren in Toronto. He adds: "The fami¬ 
ly is growing by leaps and bounds—now two lit¬ 
tle ones under foot." 

Michael Nathan writes: "Tm enjoying residency 
in internal medicine in Rochester, N.Y. (as much 
as one can). Ill be chief resident here in 1989-90, 
and that looks very exciting." Michael will be get¬ 
ting married this October to Michele Waiczak, 
whom he met in med school. . . . Manuel Ca- 
siano; M.D., wife Carmen (also a physician) and 
their 2-year-old Christopher are now living in 
Frederick, Md., where both Manuel and Carmen 
are in private practice. 

I got a note in four different handwritings from 
Cameron Moss, reporting that he and his wife 
Susan had a baby boy (Devin) in February 1987. 
"He's getting ready to walk and tun his patents 
ragged." The Mosses are moving back to Munich, 
W. Germany, where Cameron will work for 
McKinsey & Co. . . . Gregory Mayhew wrote to 
announce receipt of his Ph D. in electrical en¬ 
gineering from University of Southern California. 
Greg is now a staff engineer at Hughes Aircraft 
in suburban Los Angeles. . . . Also in the neigh¬ 
borhood of L.A., is Maurice Halmos, who's 
working on a Ph.D. in quantum electron¬ 
ics/electrical engineering at UCLA under a 
Hughes doctoral fellowship. ... A note from Aa¬ 
ron Endelman infotnu us that he is ncnv in his 
third year as a software engineer with Sun 
Mkro^tems in Palo Alto, specializing in de¬ 
veloping symbolic programming environments. . . 
. Bernard Alpern writes to announce his appoint¬ 
ment as manager of the new Manhattan office of 
his company, Comsis, a transportation consulting 
firm. 

What's six-foot-six, has three degrees from 
M.l.T. and makes a . . . ahem . . . spectacle of it¬ 
self at nearly every Red Sox home game? Some 
call it "the Ueacher creature," some call it 
"professor," but we know it as ftui Lagace. ftul, 
when he isn't trying to set the world's record for 
the longest and loudest cheer for Red Sox Third 
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Baseman WAAAAAAAAADE Boggs (best so far: 
24 seconds) is a professor of aero and astro at 
M.I.T. His chewing-gum baseball card (no joke) 
states: ‘Also known as Psycho n, he has had not- 
quite-starring roles in the Red Sox highlight film, 
TTiis Ykek in Baseball and Sports Spotlight. He has 
also attended 5(X) plus games* 

Mary Kappus writes: 'Tm finally getting in 
some sea time, although I had to leave the navy 
to do it. I spent several months in the equatori^ 
I^dfic doing (explosive) geophysics research, 
loosely connected to my Ph.D. studies at Scripps 
Institute of Oceanography in San Diego. I hope 
to publish soon in jECT (Journal 0 / Equatorial Seis¬ 
mology and Tectonics). Parts in Guatemala and 
Acapulco were fabulous, but now I need to learn 
Spanish, too* . . . Kathy Keiimeyer writes that 
she has been promoted to manager of the Com¬ 
putational Anijysts Section at TASC. In addition, 
she's working on her master's in systems en¬ 
gineering at night. 

And now, for our latest installment gob- 
bledygook from Dick Field. (Actually, I think I'm 
being used to send top secret information to the 
Dalai Lama's forces in Tibet.) Here goes: "BLOME 
to Nino. I see pio. Hy-)ean! Are there any more 
lobsters at NR^?" When not writing secret code, 
Dick writes computer code as a senior software 
engineer at Metagraphics in NAbbum, Mass. Dick 
and his wife Donna were expecting their first 
child when he wrote. 

Now for my gobbledygook. The astute amongst 
you will have noticed at the beginning of this 
column that I have stepped down as your secre¬ 
tary after a ten-year sentence. 1 do so with some 
regrets, as being secretary has been a lot of fun, 
not to mention a great excuse not to write 
letters—"just read about it in my column." But af¬ 
ter ten years, it's time to start writing my own let¬ 
ters again and to pass on the torch. 

For those of you addicted to serial soap operas, 

I promise to keep you informed via this column 
of the continuing saga of David and Yuko. In our 
latest episode, David gets a promotion to plan¬ 
ning projects manager, only to have the entire 
department moved under a new vice-president. 
What havoc will reorganization reap? Stay tuned. 

The burdens and pleasures erf gossiping with 
all of us now passes to outgoing class president, 
Jim Bidigare (double entendre intended). So, let's 
all give him a rousing welcome, by burying him 
with voluminous piles of news, gossip, gobbledy¬ 
gook (that means you Dick), postcards, junk mail, 
short novels, and true romances at 659 Green St., 
Cambridge, MA 02139. Ifou'll love it, Jimbo. 

Thanks to all of you for writing and reading for 
the last ten years. Don't be a stranger: feel fr^ to 
write. Now I have no excuse not to write back. 
And, of course. Ill always welcome boring post¬ 
cards. It's been a pleasure.—David Browne, Secre¬ 
tary, 50 FoUen St., No. 104, Cambridge, MA 
02138, (617) 491-5313 
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Not much news this month, folks. Tune to get 
out those pens and pencils (and word processors) 
and drop me a line, or else I'll have to go back to 
making up things about you. 

John Barr decided to catch us up on the last 
nine years of his life. He %vrites, "The first four 
years after graduation were spent on a paid vaca¬ 
tion in Europe (although the army still insists 
that I was gain^lly employed at the time), and 
the following two were devoted to aimless wan¬ 
dering in various parts of Europe and the 
Mediterranean. I finally decided that it was time 
to grow up but fortunately changed my mind and 
entered graduate school instead. I'm currently at 
I^nnsylvania State University in the Computer 
Science Department and am in search of the 
Holy Grail of Graduate School—a thesis topic 
which is exciting, relevant, useful, and doable 
within my lifetime. Projected graduation date is 
two years or when I reach 65." On the home 
front, John and wife Susan Flint, '81, have a 


1-year-old daughter, Gwendolyn, and are expect¬ 
ing twins in September. "1 probaUy won't inake 
the reunion next year, as the thou^t of traveling 
to Boston with a 2-year-old and 7-month-old 
twins in a closed container is daunting." 

• David Soule is "still working for Cyanamid as a 
production manager in the Niagara fblls, Ontario, 
plant. Playing tennis and racing sailboats on Lal^ 
Ontario for fun." . . . Gerald Mata is living in 
Stoneham, Mass., and working at Boston Edison 
as the administrator of project scheduling and 
budget control. . . . Beth Marcus has turned up 
at Arthur D. Little's Center for Product Develop¬ 
ment in Cambridge as one of the media contacts 
for the medical products industry. 

At the May meeting of the ASNE (American 
Society of Naval Engineers?) in Washington, D.C., 
David Maurer was one of a team of three who 
spoke on "A Modularized Shipboard Helicopter 
Support System." 1 hope the talk really "took 
off'1 ... A public relations release announces 
that "Thomas Thetirkauf has been appointed 
director of investor relations fer Shawmut Nation¬ 
al Corp., the new super-regional bank holding 
company. Theuikauf, who is also a vice-president 
of Connecticut National Bank, a principal subsidi¬ 
ary of Shawmut National Corp. will report to the 
vice<hairman." He has been with Connecticut 
National Bank siiKe 1981, after receiving his 
M.B.A. from the Amos Tuck Business School at 
Dartmouth. 

Two classmates have hopped aboard the tenure 
track at the Tute. James I^jimoto^ who renuuned 
an M.I.T. student until 1984, picking up a 
master's and a Ph.D., has been appointed an as¬ 
sociate professor of electrical engineering. He has 
worked and published in several areas with col¬ 
leagues at the Research Laboratory of Electronics 
at Mass. General Hospital. . . . William Weihl, 
who also finished his M.I.T studies in 1984 with 
a couple of S.B. degrees, an S.M., and a Ph.D. 
under his belt, has been appointed an associate 
professor of computer science and engineering. 
His area of research is the theory and design of 
distributed computer systems, and he is known 
for his work on concurrency control and recovery 
algorithms, on formal models for transaction sys¬ 
tems, and on the Argus programming language 
and system. . . . Brad Myers graduated from the 
University of Toronto in May 1987 with a Ph.D. in 
computer scieiKe. He is now a research computer 
scientist (which he likens to a research assistant 
professor) at Carnegie Mellon University in Pitts¬ 
burgh, where his wife's family lives as well. They 
have a 2-year-old son and another child expected 
this October.—Sharon Lowenhetm, Secretary, 5(X) 
E. 63 St., Apt. 18B, New \brk, NY 10021 
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Hello everybody. We are a little slow in the news 
department this month. Maybe it's a good time to 
write! 

We did hear from Jeff Oehler. Jeff and his wife 
Mary Britt Oehler; 'S2. graduated from Ohio State 
University Medical School in June. Both will pur¬ 
sue internships and residencies at Ohio State. Jeff 
will specialize in ophthalmology, and Mary will 
study radiology. Je^ hopes to be in a "real job' 
by the time he reaches 35! Congratulations. 

Connie Bair-Thompson has moved once again. 
They left the Boston area to relocate outside of 
Pittsburgh. Connie says that the costs of living 
and housing are pretty low and that the city ex¬ 
ceeds its reputation. She and husband Randy are 
enjoying it. Connie is working for Tippins liic., 
automating metal industry plants specializing in 
electricaiyelectronic control systems. 

Nicholas Kojey-Strauss is currently a research 
supervisor at ^ung and Rubican, a New \bik ad¬ 
vertising ageiKy, and enjoys following the perfor¬ 
mance art scene in the area. 

I received a press release feom Epoch Systems, 
in Marlborough, Mass., where Stmn Classman 
is a principal software engineer. My desk is clear. 
That's all fer now. Please write soon.—Lynn Rad- 


laucr LubcU, Secretary, 216 Beacon St., Boston, 
MA 02116 
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Joseph Kristi reports that he's been working on 
infrared measurement and models since leaving 
M.I.T.,' first spending four years in the air force 
flying on a KC-135 flying iirfrared laboratory and 
participating in infrared measurement programs 
fer the Department of Defense. He then spent 
one and one-half years developing infrared sen¬ 
sors and instrumentation for Utah State Universi¬ 
ty and is now employed by Ontar Corp. in 
Brookline, Mass., developing infrared cloud and 
background models. . . . Since receiving an M.S. 
in computer science from New Yoric University in 
1987, Richard Amster has been consulting and 
thinking about molecular scale engineering. He's 
also a pilot and aircraft owner. 

Keith Perkins recently quit work for the fun of 
full-time graduate school in materials science at 
the University of Wisconsin. He hopes to finish 
in three years. . . . Another classmate who's gone 
back to ^ool is Ralph Inglese, whbs getting a 
master's in management at Northwestern. Ralph 
writes that he really likes Chicago. 

Well, so do 1. I've just begun a one-year 
sojourn in Chicago with Ken Snow; we'll head 
back to Boston next July when Ken begins a fel¬ 
lowship in endocrinology at Tufts/New England 
Medici Center. 

Remember, it takes six months from writing to 
publication if you correspond through the Alum¬ 
ni Association when you make a contribution. 
Speed things up by taking a moment to write or 
call East Coast correspondent Linda Schaffir (18 
Prospect Ave., Apt, B-2, Norwalk, CT 06850), 

West Coast correspondent Michelle Gabriel (656 
S. feir Oaks Ave., D-211, Sunnyvale, CA 440^) 
or your new Midwest correspondent.—Stephanie 
Pollack, 722 W. Roscoe St. #204, Chicago, IL 
60657-6509 
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Those who attended our 5th reunion can attest 
that it was truly a spectacular event. Our agenda 
included Thursday night at the Pops, a party at 
the Boat House on Friday, dinner in Chinatown 
followed by a party at the Delt house on Satur¬ 
day, and the Sunday morning brunch. All of the 
events were well attended, and we should thank 
Hyun-A I^k and the reunion organizing commit¬ 
tee for a most enjoyable weekend. 

And now for an update on our classmates. Eric 
Tiffany was wed on April 23 to Lee I^k (Welles¬ 
ley, '86). Eric has been spending his time plan¬ 
ning his wedding and seeing to it that his 
recently-formed company gets off the ground. 

Eric helped co-found Ascent Technology, an artifi¬ 
cial intelligence start-up in Kendall Square. Eric 
says that business is great and that he and Lee 
are now racing to see whether Lee gets her Ph.D. 
in chemistry ^m M.I.T. before Ascent Tech 
makes it into the Fortune 500. May the best 
spouse win! 

Ji Hong has decided to work at Shearman and 
Steriing in New Y:>ric since he graduated from 
Harvaid Law School. . . . Barry Margolin has 
been working fer Thinking Machines and donat¬ 
ing quite a lot of money to Tech. (Great job Barry, 
well look fer you at the next LSC movie). . . . 
Henry Gonzalez teUs us he is currently employed 
by the Naval Coastal Systems Center of Panama 
City, Fla., but currently is in the middle of a one- 
year assignment as the R&D branch head of the 
Chief of Naval Special Wufare Division of the 
I^tagon. 

Mark Dewitt decided to give up Course D (ur¬ 
ban studies) and computer programming at Com¬ 
puter Corp. of America. He is now enrolled in 
the master's program at the New England Con¬ 
servatory erf Music. . . . Tom Gryceivicz just 
bought a new truck, a four-bedroom house, and 
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a forest. He was also promoted to captam and is 
now teaching at the U.S. Air Force Academy. . . . 
Erik Hjerpe no longer rows crew, however he no 
longer has to. He is currently the resident officer 
in charge of construction at the naval airstation at 
Patuxent River, Md. . . . John Jordan is still row¬ 
ing crew with Tom Woods. John is building satel¬ 
lites for Hughes. 

David Brackman has changed his name to 
David Segal-Brackman, thar\ks to his September 
marriage to E>ebra Beth Segal. Debbie still works 
with Professor Sheldon in the Biology Lab, and 
David is still at Wang Laboratories ti^g to save 
the company with their yet-to-be-announced next- 
generation word processing system. . . . Jean 
Swecker wanted to do something different, so 
she left the air force and opted for the poor stu¬ 
dent route at the University of New Mexico. She 
confesses that, although the engineering curricu¬ 
lum is ho-hum, the skiing is fabulous. At least 
she has her priorities straight. . . . YiePei Chang 
is now \^-Pei Holden. As of April 23 (popular 
date), Ya-I¥i married Ray Holden, mechanical en¬ 
gineering. Ya-Pei is now working for the Jet 
Propulsion Lab. 

Adam Zilinkskas is now working on logic syn¬ 
thesis for a start-up CAE company, Silk Technolo¬ 
gies. . . . Kei Mu Yi will soon have a Ph.D. from 
the University of Chicago Economics Department, 
however if his graduate volleyball team does not 
win next year's intramural championship, he will 
probably drop out of the program. . . . John Piot- 
ti is contemplating a career change after working 
several years for the Massachusetts Water 
Resource Advisory Board. John and fiarwe, Susan 
Andrews (Wellesley, '84), have just bought a 
farmhouse in Maine and should have the place in 
shape by the fall party season. 

Robert Norwood, member of the big rock 
group. The Clockmen, is convinced that one day 
he will get his Ph.D. from the University of Pfenn- 
sylvania but will probably be married before that 
time. In fact, Robert is engaged to be married in 
December to Mary McDonnell from Drexell Hill, 
Pa. . . . Charles ^intero is really into the Star 
Wars thing. He is working on the MC68020 for 
the Sea Wolf attack sub, and the AEGIS APY-IB 
radar. He must be doing quite well, as he was 
awarded the Chief Engineer's Technical Excellence 
Award from VLSI. . . . Rob Boyle is elated to be 
working at NASA's Goddard Space Flight Center. 
He is also very happy to be married to Marilyn 
Mahoney (V^llesley, '86). They are currently liv¬ 
ing near Baltimore, where Marilyn teaches high 
school history and Rob plays the mad scientist. 

John Friedman finish^ his master's from 
University of Wisconsin in oceanography and has 
been working as a wetlands ecologist for the Na¬ 
ture Conservancy. In his spare time, he teaches 
bio and environmental science at a local commu¬ 
nity college in the Seattle area. . . . Dennis 
Doughty has recently completed his trip to Wim¬ 
bledon with his new wife, Carol Rosenstock 
(Brown, '82). There was plenty of Tech represen¬ 
tation at the wedding, including Warren Barger, 
'82, Adam Blonsky, Duane Boning, '84, Tom Da¬ 
vis, '84, and Andy Cruder, '81. . . . Robert Dim- 
mig gave up aero/astro and will settle in Boston, 
New York, or Washington after he completes his 
master's in urban planning. 

John Armstrong is currently working at the 
University of Cologne in West Germany as a ra¬ 
dio astronomer. . . . Ken Segal finally finished 
medical school in June 1987, and is currently do¬ 
ing an internship at Mt. Sinai Medical Center in 
Cleveland. Next year he is off to Houston for a 
residency in radiology. . . . Allen Frechter 
finished Sloan in June 1987, and is now living in 
New York City and working for Reuters, Ltd. 

We hope to see Marc Fenton this fall in Seoul, 
Korea. Marc is currently at the Olympic Training 
Center at Colorado Springs, training for the 50K 
Race Walk trials. He is currently ranked seventh 
in the U.S. In his spare time, he is working as a 
researcher/programmer at the USOC Biomechan¬ 
ics Lab. Marc is stiD on leave from his master's in 
mechanical engineering at M.I.T. . . . From the 
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West Coast, we hear from Brian Jacobs, who is 
spending the summer at Security Pacific Ventures 
b^ore going back for his second year at Stanford 
Business School. Brian's classmates include Albert 
Pleus, '84, Pamela Mitchell Pleus, '84, and Jeff 
Green, '82. Brian regularly sees Chris Schneider 
and Ken Krugle^ who have their own company 
that develops Macintosh software for the 
Japanese market. He also sees Mike Santullo, 
who works alongside Kristin (Kinta) Foss and 
Mark Farley, '84, at a Raychem subsidiary called 
Raynet. 

Karl Zimmerman now sings with the Harvard 
Radcliffe Chorus. By day he is a software en¬ 
gineer at Prime. . . . Jonathan Sandberg is an as¬ 
sociate at Qement Associates, part of ICF, which 
is the U.S.'s biggest environmental consulting 
firm. . . . Edmund Austin is thinking of giving 
up the Jet Propulsion Lab in Pasaderxa and going 
for his M.B.A. . . . Anita Honkanen is still with 
the marine corps and is heavily involved with 
long-distance rurming. . . . Denise Roberts 
(Brush) is currently working as a software en¬ 
gineer for Boeing in Seattle. 

Jennifer Melcher was the first recipient of the 
UNISYS Fellowship. Jennifer is still a doctoral 
candidate in Department of Electrical Engineer¬ 
ing. Maybe she will even stay on at M.I.T. and 
b^me a member of our faculty. . . . Ron Sticin- 
ski is employed as a quality engineer with Inter¬ 
marine U.S.A. and is working out of Savannah, 
Ga. . . . Neil Webber recently joined start-up 
Epoch Systems as a senior software engineer. . . . 
Eric Lipson, recently graduated from the Bow¬ 
man Gray &hool of Medicine at Wake Forest. He 
will train in internal medicine at Jackson Memori¬ 
al Hospital in Miami. . . . Leslie Virany is now 
living in Ottawa, Canada. 

On a sad note, I regret to inform you of the 
death of Lt. Charles R. Souter. Lt. Souter, who 
was employed as a navy ROTC teacher at M.I.T., 
received his degree in mechanical engineering. 

He was killed in a car accident in New Hamp¬ 
shire on May 25. He is survived by his wife, 

Alice, and his family in Andover, Mass. Contribu¬ 
tions may be made to the Andover High School 
Athletic Scholarship Fund. 

My thanks to John De Rubeis, who has served 
us as class secretary over the past five years and 
who generously contributed the majority of this 
month's column. John writes that he is still hav¬ 
ing a lot of fun working for Big Blue in market¬ 
ing. He has also pledg^ to contribute to our 
class notes for years to come. 

As for myself, I am finishing up two years at 
TA Associates, a Boston venture capital firm, be¬ 
fore shipping off to business school in the fall. I 
look forward to serving you as class secretary and 
hope you will find time to write and keep us all 
informed.—Jonathan Goldstein, Secretary, 2 Sold¬ 
iers Fields Park, No. 201, Boston, MA 02163 
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Hello again, classmates. This month's news is 
pretty slim. More of you need to write or call in 
good gossip. Plans for the reunion are under 
way, ^t we still need volunteers in the Boston 
area to help out on the committee. Please let me 
or Eliza Dame of the Alumni Office know if you 
would like to join. Here's the news. . . . 

I went to a benefit for the Make-A-Wish Foun¬ 
dation last May. They are a group who grants 
wishes for terminally-ill children. There were 
several celebrities there, including Nels \hnPatten. 
Christopher Atkins, Erin Grey, Gil Gerard, Grant 
dkKKieve, David Leisure (Joe Isuzu), and Richard 
Hatch (who is one of my all-time heart-trobs). I 
couldn't resist the opportunity to have my picture 
taken with him (see photo). 1 think we make a 
lovely couple. .. I'll let you know how things 
progress. 

Alex Gruzen is beginning the Harvard Business 
School M.B.A. program in September, as is Kevin 
Mayer. Alex has spent the last year building his 
own race car and will be racing throughout the 



Richard Hatch, of Battlestar Galactica 
fame, and Diane Peterson, Class of 
1984 president. 


northeast this summer and fall. 

Lesa Aylwaid was married in February to Steve 
Warner. She is working for an environmental con¬ 
sulting firm in Washington, D.C. . . . Charles 
Kimball married Lois Annette Simpson in 1985, 
had a daughter named Alicia Grace in 1986, and 
joined the Church of Jesus Christ of Latter Day 
Saints in 1987. Other than that, he is enjoying life 
with a family. . . . Frank Slaughter married Mimi 
Ing, '87, in June. Tons of Kappa Sigs and Alpha 
Phis showed up for the wedding. 

Vivian Kim writes that she and John "JT" Tay¬ 
lor graduated from the University of Pennsylvania 
School of Medicine in May. JT will be doing a 
surgery residency at Montefiore-Einstein Hospital 
in New York City, where his wife Maria is a buy¬ 
er for Macy's. Vivian will be doing her residence 
in anesthesiology at Mass. General Hospital in 
Boston (after she does a one-year medical intern¬ 
ship in Philadelphia). 

Mark and Shelle Ensio write that several class¬ 
mates were in Houston in April for the wedding 
of Kim Coldwell to Frank Mtorley. Those in atten¬ 
dance were; Ann and Jeff Berner, who are new 
homeowners and working for Boeing in Seattle; 
Carl Adams, who is finishing his first year at 
NASA in Houston; Dave Waters, who is working 
for Boeing in Seattle; Eric Alani, who is continu- 
irrg his Ph.D. work at Harvard in biology; Larry 
Murphy, who is working in New York for Ciba 
Geigy and traveling the globe; and Nancy, '87, 
and Vinnie Natoli. Nancy is working on her the¬ 
sis at M.I.T, and Vinnie is working at Mass. 
General Hospital while deciding on which school 
he will attend for his Ph.D. in physics. Mean¬ 
while, Mark is president of an abrasives manufac¬ 
turing company, while Shelle spends her days 
with their 1-year-old daughter, Anja. They live in 
Houston. 

Oren Levine writes from Petah Tikve, Israel. He 
left General Motors (and Detroit) in August 1987 
after three years as a safety and crashworthiness 
engineer. His destination was Israel, where he 
has been since last October. He went to do a 
work/study program at the WMJS Institute. The 
first five and one-half months were spent at the 
Institute in Arad, a small town near the Dead 
Sea. He learned Hebrew and other Jewish stuff 
and traveled around the country. He met people 
from around the world, but mostly Americans! 
After the stay in Arad came the work part of 
work/study. He found a job as a mechanical de¬ 
sign engineer for a small firm called Indigo, 
which does a variety of R&D work in photocopy¬ 
ing and related techmologies. Indigo is located in 
Rehovot, home of the Weizman Institute. He was 
in his second week there when he wrote and did 
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FOCUS ON STUDENTS 


Composer, 

Hydrologist, Actor, Geologist 

By Jonathan Richmond, G 



K illian Hall would be packed for the 
concert, mostly with wildly en¬ 
thusiastic M.I.T. students—even 
though finals loom just around the corn¬ 
er. But this is just the rehearsal. 

Julio Friedman,'88, grips his chair, aid¬ 
ing and abetting the laws of gravity to hold 
himself down; but to no avail. WiA a burst 
of energy, he bounds toward the stage to 
exhort and excite his performers into en¬ 
tering his sjjecial world. Ifs the day before 
he presents his senior thesis: the May 11 
Killian Hall recital of his compositions by 
singers and instrumentalists from the 
M.I.T. community and beyond. 


JONATHAN RICHMOND is working 
towards his Ph.D. in transportation planning 
at M.I.T. and is a music critic for the Chris¬ 
tian Science Monitor. 


"No wonder that sounds strange; I for¬ 
got to give you two sharps in your part," 
he tells the flautist. Julio's mentor. Assis¬ 
tant Professor of Music and Theater Arts 
Peter Child, sits at the piano with a calm 
bordering on the phlegmatic. During a 
brief lull in Julio's creative chaos. Child 
gently offers a suggestion of his own. Ju¬ 
lio nods agreement, then bounces back¬ 
ward, compressing his springs a bit too far. 
He waltzes forward again for a brief addi¬ 
tional rejoinder, then bonds himself to his 
seat once more as the rehearsal continues. 

Composer, hydrologist, actor, geologist, 
Julio bums fuel at a furious pace, but 
M.I.T.'s environment keeps him fully 
stoked. It's his final term, he's won the 
Laya and Jerome B. Wiesner Prize for Ar¬ 
tistic Achievement from the music and 
drama faculty, he's preparing for the first 


senior composition recital at M.I.T. in 15 
years, is enrolled in seven subjects (in 
earth sciences, ecology, and fluid 
mechanics—in addition to music), is tutor¬ 
ing two high school students in algebra, 
geometry, and chemistry, and is looking 
for a job. "Of course, it's too much to do 
all these things at once," he says. 'Tt's im¬ 
possible to be a student at M.I.T." But he 
clearly wouldn't have it otherwise. 

The roots of Julio's composing career go 
back to eighth grade, when he "simply 
couldn't tolerate piano lessons any more. 
I had no discipline at all, but 1 loved play¬ 
ing the piano, so I began fooling around, 
compKjsing." His introduction to science 
came even earlier: the five-year-old Julio 
had a piano teacher whose husband 
polished rocks for various purposes. Af¬ 
ter his lessons, Julio would go out and 
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watch him work. He grins as he makes 
the connection to his M.I.T. XXI-S major 
in Humanities and Earth and Planetary 
Sciences. 

The Institute was appealing, not only 
because of its scientific reputation, but b^ 
cause Julio knew that "M.I.T. had a fine 
Shakespeare Ensemble, that the music 
faculty was very strong, and that there 
were some very sharp performing 
groups." . 

This notwithstanding, he left high 
school confident that he was a "hotshot 
scientist and mathematician" and con¬ 
vinced that a career in physics beckoned. 
It took all of two weeks of 8.012—Thysics 
for Masochists" he Ctdls it—to cure him 
of that. The experience of being unable 
to "get hold of the concepts behind what 
was going on [was] so traumatizing that 
1 developed a technophobia and dislike 
of anything rigorously scientific." After a 
year of looking around, he found that ge¬ 
ology and earth sciences intrigued him. 

After a summer of UROP research try¬ 
ing to model shallow ocean bed condi¬ 
tions, he took his first semester of 
all-music courses "and I loved it. There 
were some fine musicians, and the faculty 
was very strong and very, very encourag¬ 
ing. . . . The faculty will bend over back¬ 
ward for undergraduate students. ... I 
took John Harbison's twentieth-century 
music history course, which was an eye- 
opener for me. 1 became an ardent fan of 
Bartok, was exposed to the Viennese 
School for the first time, and to Aaron 
Copland. At the same time I began com¬ 
posing my first atonal music." 

Some of Julio's music concentrates on 
funneling the exuberance of his outer per¬ 
sona. Animals, for example, a song by the 
group Talking Heads he arranged for the 
Logarhythms, is brilliantly comic as well 
as musically full of intrigue. But the best 
clowns also dream, and Julio likes to 
reflect as he lailghs and find light in the 
deepest of pathos. His Four Dream Songs, 
composed as his senior thesis and the 
highlight of his Killian Hall recital, are 
witty, touching, and rich from both a dra¬ 
matic and a musical viewpoint. 

Julio got the idea for Dream Songs in his 
sophomore year. He encountered John 
Berryman's 77 Dream Songs while taking 
a jx)etry class and was overwhelmed by 
them, "by their humor, by the potency of 
their ideas." Peter Child, who teaches the 


advanced composition seminar, "struck 
it off very well" with Julio, and en¬ 
couraged him to set four of the songs to 
music. A happy relationship ensued. Ju¬ 
lio said Child proved to be "very insight¬ 
ful and very helpful. He's never 
condescending and he's never pushy. 
And he simply has a wealth of sources 
to go to and ideas for a student." Child 
for his part found Julio to be "very musi¬ 
cal, very inventive." 


With a 

burst of energy, he 
bounds toward the stage 
to exhort and excite 
his performers 
into entering 
his special 
world. 


Julio sees "theater as a way to work out 
emotional issues, and music as a way to 
work out issues on another level, one 
more intellectual and more spiritual, 
more mystical." Vxal settings, lying at the 
intersection of drama and music, present 
Julio with the opportunity of combining 
the special elements of both, and espe¬ 
cially of humanizing twentieth-century 
music, much of which he finds to be too 
dissonant and disconnected from life. 

An especially strong characteristic of 
Four Dream Songs is Julids success in form¬ 
ing a vibrant, harmonious set of relation¬ 
ships between the texts and the music, 
each of which seems to grow organically 
out of the other. "All of the music is ge¬ 
netically linked to the text; they have the 
same genesis," Julio says. 

John Harbison, Pulitzer Prize-winning 
comp>oser and Qass of '49 Professor of 
Music, credits "the dramatic flair of his 
actor's training" in the M.I.T. Shakespeare 
Ensemble with enlivening Julio's comfjo- 
sition. In Four Dream Songs, the music not 
only builds upon the drama in the texts, 
but the violin and piano that accompany 
the baritone voice are themselves highly 


anthropomorphic actors in the drama. As 
Julio commented, "The piano line was set 
as a counterpoint, counter idea to the 
voice, [the] violin set to be an adjacent 
voice—it was thinking the same things. 
The violin was a real character. All of 
them were jokers." 

Julio's settings showed a fresh origincd- 
ity; but though his composition was not 
tied to the texts in obvious ways, the voice 
seemed to rise naturally from the music. 
His understanding of both the content 
and the rhythm of words was apparent 
throughout, and ensured that those 
words-as-songs meant more than ever 
they could as wprds alone. 

TTie final lines are the most complex 
musically, and full of psychological in¬ 
sight. "Nobody is ever missing" come the 
last words and notes. The listener is left 
locked in the aftermath of what Julio sees 
as his work's Chekovian tragedy: "I guess 
you don't realize how serious things are 
until the very end . . . suddenly you're 
aware of the world underneath the texts, 
and the sorrow." 

The May 11 recital also included a pi¬ 
ano prelude, two pieces for flute and pi¬ 
ano, two Hebrew hymns, and even a jazz 
arrangement, all Friedman compiositions. 
Only the Hebrew hymns failed to work, 
and Julio admits that in their cases "1 
transgressed entirely; I didn't understand 
or work with the Jewish texts. ... 1 am 
going to have to get more in touch with 
Judaism before 1 can break ground with 
. . . Hebrew choral settings." 

Julio is performing with and has com¬ 
posed music for Ulysses Productions, a 
group of M.I.T. alumni who rented the 
Alley Theatre in Cambridge last summer. 
But he's also looking for a 9-to-5 job in 
hydrology "until 1 can absolve my debt, 
and I'm perfectly content with that. Af¬ 
ter all, C.P.E. Bach studied law for two 
years." 

Peter Child nonetheless says Julio has 
the pxjtential to be a successful profession¬ 
al compx)ser. And, even as he searches for 
his science-based job, his mind is fertile 
with ideas for the songs, theater music, 
and opera that he says he wants to com¬ 
pose in the near future. We can expect 
Julio to be a noted contributor of pro¬ 
found musical accounts of the human 
experience in the years to come. And, by 
the way, he did pass 8.012—Thysics for 
Masochists." □ 
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not have an apartment. If you'd like to contact 
him, I do have an alternate address for him. 

Please write regarding the reunion and any 
new gossip.—Diane M. Peterson, President, 350 
!^os \ferdes Blvd., Apt. 20, Redondo Beach, CA 
90277-6329 
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Let's start off with the weddings! Douglas Weems 
married his high school sweetheart on February 7, 
1987, five days after completing his master's in 
acro/astro. He is now working as a structures en¬ 
gineer for Boeing Helicopters in the Philadelphia 
area. . . . Mike Phillips is now married to Betsy 
Campbell of Virgiiua Beach. 'They live in Dayton, 
Ohio where Mike is stationed at Wright-Patterson 
AFB. . . . Margaret Hirlinger married Scott 
Douglass, '84, on August 3, 1985. 'Their son, Alan 
James, was bom October 20, 1987. Could he be 
the first pnjgeny of the class of '85? Margaret is 
now taking a year off from Stanford's Ph.D. pro¬ 
gram. . . . Carl Pietrzak married Irina Rakin, '86, 
on June 27, 1987. He is having fun working as an 
electrical engineer at Motorola. Carl has been 
awarded three patents and has published a 
paper. Irina is working as a mechanical engineer 
for Amoco. She earned her master's from Univer¬ 
sity of Michigan last year. They both love beiitg 
in the Chicago area. Carl claims that Dave Todd 
has been throwing some great parties. Dave is 
doing well as a physics Ph.D. candidate Universi¬ 
ty of Chicago. 

Robert Robinson recently completed the "Sea- 
bee" Chief Petty Officer Management Course at 
the Naval School for Civil Engineer Corps 
Officers in Port Hueneme, Ciif. He was trained 
for duty as a first-level manager in the Naval 
Construction Force. . . . Maurice Barrant is sta¬ 
tioned at Tyndall AFB, Fla., in the Weapon Sys¬ 
tems Evaluation Program. 

Some very welcome news is that after two 
years of political imprisonment Ramanujam 
Manikkalingam has been freed. The Sri Lankan 
government had accused him of being a member 
a revolutionary group. He was released under 
the terms of a peace accord designed to end the 
civil war there. He is reported to be thin but in 
good health, and he still has his sense of humor! 

Robert Balcius is completing his M.S. thesis at 
the University of New Hampshire specializing in 
polymer kinetics. Since he has been in New 
Hampshire, he has become the individual de¬ 
velopment vice-president of the Greater Derry 
Jaycees and the captain and founding membCT of 
a revolutionary war light infantry reenactment 
group. . . . William Meeks received his master's 
degree in computer science from Brown last May. 

. . . After working two years in management con¬ 
sulting for Booz Allen tc Hamilton in Brazil, 
Roberto Engels enrolled in the graduate school of 
business at Harvard. 

John Ragan is in his fourth year of grad school 
in the chemistry department at Yale. He is shar¬ 
ing an apartment with Bob Rosenberg, who's in 
the same department. John sees Ron Van Veen 
fairly frequently during his trips from Philadel¬ 
phia to Boston. He also saw Jay Elson in Boston 
last March. Jay was married this summer and is 
working in Los Alamos, N.M. . . . Alan Shapiro 
is in his fourth year of an M.D./Ph.D. program at 
the University erf California in San Francisco, He 
finds graduate school to be a welcome change of 
pace from his medical studies. 

Michael Cassidy is the chief strategist for GM's 
Sunraycer, the solar-powered car that won the 
3k000-kilometer race across Australia last Novem¬ 
ber. He is living in Manhattan Beach, Calif. . . . 
Alec Atkin was living nearly in Newport Beach '• 
studying Japanese for tvro years. He has put it to 
good use sifKe he has been working outside of 
Osaka since June and plans to stay for two years. 
He packed his wetsuit so he would be prepared 
for some giurly surfing and decent diving. 

Jean Moroney is still working at Adaptive Op¬ 
tics Associates in Cambridge, Mass. She enjoys it 


immensely! Vhlentine making sprees continue an¬ 
nually at her apartment, though no longer as an 
LAP activity. . . . Richard Corkran is working as 
a corporate pilot for Du Rant, based in Wilming¬ 
ton, Del. . . . Jose Cordeiro writes that Schlum- 
beiger oil exploration business sent him to 
Mexico for tw years, FraiKe for six months, and 
now Angola. Another M.l.T. graduate was in An¬ 
gola before him, George Dvorak. And Mia Piaget 
was in Paris before him. What next?—Stephanie 
Wiiuiei; Secretary, 1026 Live Oak Dr., Santa 
Clara, CA 95051 
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James Person writes from the Persian Gulf. Both 
he and Chris Medina are naval officers on the 
U.S.S. Merrill. James says that nothing at M.l.T. 
prepared them for dodging missiles, maneuvermg 
around mines, warning off hostile aircraft, or fir¬ 
ing on enemy command posts (and getting fired 
back upon!). Both James and Chris will return to 
San Diego in late summer. James bought a condo 
with Jon Athow, '87, who is also out in the Persi¬ 
an Gulf aboard the U.S.S. Reasoner. James, at one 
of his port calls to Seychelles, talked to Suzanne 
Danbaz who is in Belguim. She was considering 
a trip to the beaches, but her mother was visit¬ 
ing. James also talked to Dennis Arnow. Dennis, 
who works for Booz Allen & Hamilton, is con¬ 
sidering a career move. 

Man-Cheung Max Lui is finishing up his 
master's thesis at Draper Lab in May. A trip to 
Europe is planned over the summer. He was also 
naturalized as a U.S. citizen on November 19, 

1987. Congratulations! . . . Tom Shea writes in 
that he is from the government and is here to 
help. We can only wonder. . . Jeremy Verba is 
living and working in New York City. He says 
Wall Street is a far cry from architecture, but he's 
having fun. 

David Cultice spent the past year and a-half 
with Cryovac in ^uth Carolina designing and 
developing food packaging machinery. He is en¬ 
joying the Piedmont climate. . . . John Martin is 
finishing up his second year with Oracle, where 
he works as a cortsultant. He recently moved to 
Denver to "advance a relationship." . . . Jonathan 
Wyss began a 16,000-mile journey in June 1988 
that will take him from the Canadian Arctic to 
the southern tip of the Americas. He will use no 
motorized transport. Instead, he will bicycle, 
kayak, ski, walk, and sail. Jonathan expects it will 
take him about three years to complete, 

Tom McKendiee writes in from Garden Grove 
Calif. He attended the East Campus annual steer 
roast, where he ran into a few of his old "gang". 
Linda Robeck is now working for JPL. . . and 
Waller Santarelli came back from battle where 
he works for Boeing. Ed Humphrey lives in the 
Boston area; Jay Adams flew out from Ft. Collins, 
Colo., where he works for HP; and Geoff En- 
glestein came up from New Jersey, where he 
works for his father's product sub-contracting 
firm. And, Carlos Montero was asked by his 
company in Spain to fill in at a symposium in 
Boston, so Carlos made it to the steer roast. 

Quite a homecoming! 

Carolyn Beer sent me a postcard from the is¬ 
land of Great Exuma, which is one of the "Out 
Islands" of the Bahamas. Gee, the only thing to 
do all day was sailing, snorkeling, or scootering 
around the 32-square-mile island. Life is hard! . . 

. Noel Zamot and Ellen Epstein came out to Los 
Angeles to visit. Noel is finishing up his naviga¬ 
tor training at Kastle AFB, and Ellen was out on 
business with Merrill Lynch. Ellen says that Ka¬ 
ren Wahl will start Harvard Business School this 
fall. . . . Also, Anthony Scotti recently moved 
into an apartment in Boston with several '87 
grads from Baker House. 

1 discovered that I play volleyball on Hermosa 
Beach with the older brother of Phylis Krystle, 

'87, another Bakerite. Small world. . . . Marilyn 
Oberhardt spent a week in Florence, Italy, on 
official air force business. Urtfortunately, I did't 


get on the program early enough to make this 
trip, but we're both looking forward to Capri next 
year, Munich was great. Please write.—Mary E. 
Cox, Secretary, SD/CL'TP P.O. Box 92960, Los An¬ 
geles AFB, CA 90009-2960 
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Eric Shih is now a grad student in mechanical 
engineering at M.l.T. and is working in the 
computer-aided design laboratory. He is married 
to Kjdy McCoUough , a software engineer at Fox- 
boro Co., and they are living in their new condo 
in North Attleboro with two horses. 

Eric gave me some information about other 
classmates. Stuart Simon is working at Raytheon 
after finishing up his co-op there. . . . Steve 
Beringhouse finished his master's in mechanical 
engineering and is working at the biomechanics 
lab at M.l.T. . . . Bill Lai is working for General 
Dynamics in San Diego. . . . Scott Bryant 
finished his studies in aero/astro and left M.l.T. 
to work at Rockwell. 

Peter Scully writes that he is living in 
Hoboken, N.J., and is working for Merrill Lynch 
& Co. as a finaiKial analyst in the Public Finance 
Group in Manhattan. He plans to apply to busi¬ 
ness school in the fall—his first choices are M.l.T. 
and Harvard. . . . Elmer H. Lyons is living in 
Cambridge and attending graduate school in elec¬ 
trical engineering and computer science. . . . 
Christopher Linn is leaving the M.l.T. Office of 
Admissions and moving to San Francisco to vrark 
at a software firm. . . . David Shupe has com¬ 
pleted his first year of graduate study in physics 
at Cornell Uruversity and has recently been 
awarded an NSF graduate fellowship. . . . Carol 
Webb married Bill Mohr, '84, last April in Bel¬ 
mont, Mass. Congratulations! 

Vivian Leung is one of four nationally selected 
for a nuclear waste management fellowship in the 
Nuclear Engineering Department at M.l.T. . . . 
John Sadlier is employed in the aeronautics field. 
He is also a moderator for the decathlon team of 
Our Lady of Providence High School in Rhode 
Island. 

Jim Linn finished his first year at Pritzker 
School of Medicine (University of Chicago) and is 
doing research with an opthalmology professor 
on an NTH student stipend. Two other '87 grads 
are in Jim's med school class: Bob Lift is an 
M.D./Ph.D. student, and Ed Whang is a regular 
med student. 

Louis Kuchnii; Rachel Lum, Matt Healy, and 
Patti Lodi will all be starting their second year in 
the IJepartment of Chemistry at Harvard this fall. 
'There are a lot of Techies (nrt to be confused 
with Caltech techers, of which there are also quite 
a few) at Harvard Chem—we plan to infiltrate 
and conquer! Even Mark Mastandrea was sighted 
in the chem labs there, although he is at Berkeley 
now. Patti ran into Andy Joe at Tosci's; he'll be 
starting his second year in med school at Albany 
this fall. 

Eli Niewood is still hanging out at the Tute in 
Course XVI grad school. . . . Joyce Licini is en¬ 
joying the work at Lotus Corp. in Cambridge. . , 

. Dan Saal is going to be a student until at least 
1995, since he's in the M.D./Ph.D. program at 
Yhle. . . . Laura Kotovsky is at University of Il¬ 
linois studying cognitive science, and David 
Brown is working at ESL Corp. in or near Silicon 
\&lley. 

1 have to let you all know about my change of 
address. I'm moving to Cambridge and will be 
living vrith Lowell Kim (Cambridge Institute for 
Information Systems), Dan Keimedy (Oracle in 
Boston), Anthony Scott (Mutual Bank of Boston), 
and Janet Zharadnik (grad student in mechanical 
engineering at M.l.T.). I'll be starting the master's 
program at the Kennedy School of Government 
at Harvard to study public policy and city plan¬ 
ning. Please write! I need your help to make 
these columns as informative as possible. My 
new address is: Stephanie Levin, 41 Prentiss St., 
Cambridge, MA 02138 
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I CIVIL ENGINEERING 

Piul Roberts, S.M.'SZ is currently president of 
Roberts Associates, a transportation consulting 
finn located in Washington, D.C. . . . Michael D. 
Meyei; Ph.D.78, has been serving as [>irector of 
the Bureau of Transportation for the Common¬ 
wealth Massachusetts, responsible for state and 
regional transportation planning, project develop¬ 
ment, environmental assessment, and traffic en¬ 
gineering. In September he became professor 
civil engineering at Georgia Tech. . . . Lloyd A. 
McCoomb, S.M.7D, was recently appointed direc¬ 
tor general of airport marketing for the Airport 
Authorities Group of Transport Canada, located 
in Ottawa. . . . Richard M. Dillon, S.M.'SO, was 
appointed member of the Science Council of 
Canada in May of 1987. 

Chi Epsilon, the Natiorral Civil Engineering 
Honor Society, announced that Arthur N.L. 

Chiu, S.M.'53, professor of civil engineering at 
the University of Hawaii at Manoa, was re-elected 
national president of Chi Epsilon. His term runs 
until April, 1990. . . . Harold J. Rmnelee, '60, 
was unanimously elected to b^ome president of 
Turner Construction Company. Previously he was 
executive vice-president and COO. The Turner 
Corporation is the nation's largest general build¬ 
ing contractor. 

Frank J. Hcgei^ Sc.D.'62, was awarded the 
American Concrete Pipe Association's Award of 
Special Merit, recognizing his many years of 
research in concrete pipe. Heger founded Simp¬ 
son Gumpertz it Heger, Inc., of which he is 
now principal, and over the years has been 
responsible for the design of such landmark 
dome structures as the 250-foot-diameter geo¬ 
desic dome of the U.S. Pavilion at Montreal's 
Expo '67 and the 160-foot-diameter dome of 
the Spaceship Earth theme pavilion at Epcot 
Center in Florida. 

From Mexico: Francisco A. Garcia-Ranz, 

S.M.'85, is a research engineer at the Instituto de 
Investigaciones Electricas working on the dynamic 
response of industrial concrete chimneys. . . . 
Daniel Lieberman, S.M.'84, writes to say that he 
has founded Hologramas de Mexico, a company 
that manufactures the embossed and dkhromated 
holograms used in credit cards, labels, and 
stickers. 


Michel H. Zaleski, S.M.71, is chairman of 
2^eski Sherwood and Ca, which organizes and 
invests in corporate recapitalizations. . . . Ronald 
G. Rice, S.M.'64, is associate professor in the 
School of Urban Planning and in the Department 
of Civil Engineering at McGill Uruversity in Mon¬ 
treal. . . . Bangor and Aroostook Railroad has an¬ 
nounced the appointment o( David M. 
Kruschwitz, S.M.'78> as assistant vice-president 
for transportation. . . . Jorge E. Arana, S.M.'44, is 
living in Bethesda, Md., after retiring in March 
1987 from W.R. Grace and Co. EXiring his 35 
years as plant construction project engineer and 
manager, Arana worked in Brazil, Mexico, In¬ 
donesia, FraiKe, the U.S., and five other 
countries. 

Goldberg Zoino St Associates Newton Upper 
Falls, Mass., recently announced two promotions: 
Matthew J. Barvenik, S.M.77, to senior consult¬ 
ant for both the geotechnical engineering and the 
environmental services divisions in the Newton 
office; and Kevin J. O'Reilly, S.M.'SO, to associate 
and operational manager of the environmental 
group at the Vfemon, Conn., office. 

Guillermo J. Vicens, Ph.D.74, was recently 
elected senior vice-president of Camp Elresser St 
McKee Inc. erf Boston. Vicens is the manager erf 
the environmental planning and management 
unit of CDM in New England, specializing in 
computer modeling of environmental problems, 
especially in CDM's involvement in the clean-up 
of the Boston and New Bedford harbors. . . . 
Stuart D. Wemei; Civ. E.'65, an earthquake en¬ 
gineering and soil and structural dynamics 
specialist, has joined Dames and Moore in their 
Francisco office. Werner is presently inves¬ 
tigating seismic analysis of bridge design in 
southern California. 

Antonio A. Gonzalez-Quevedo, S.M.'77, is an 
assistant professor in the general engineering 
department at the University erf Puerto Rico at 
Mayaguez. . . . Alonso E. Rhenals, Civ. £.'75, is 
working for the Analytic Sciences Corp. of Read¬ 
ing, Mass., in the physical sciences division. 

Most recently, he was promoted to department 
staff analyst, "for his original contributions in al¬ 
gorithm design and development, geodesy, and 
hydrology." 

II MECHANICAL ENGINEERING 

Lany M. Sweet, Ph.D.'Tl, has been appointed 
manager of machine tool marketing and sales for 
GE Fanuc Automation North America, Inc. Previ¬ 
ously, Sweet was located at the GE Corporate 
RAD Center in Schenectady, N.Y., where he was 
manager of the artificial intelligence branch. 

The American Society of Mechanical Engineers 
(ASME) recently announced that Bharat S. 
Shiralkai^ Sc.D.'69, has been named a Fellow of 
ASME. Shiialkar is manager of safety and ther¬ 
mal hydraulic methods at GE Nuclear Energy in 
San Jose, Calif. . . . Kwon Hec Kim, Ph.O.'87, is 
a postdoctoral research fellow at the Uruversity of 
Michigan in Ann Arbor. He is doing experiments 
on the anisotropy o! engineering sheet metals 
and work in the modeling of damage mechan- 



S. D. Werner L. M. Sweet 


isms in superconducting ceramics. . . . 
Christopher S. Weaver; S.M.'85, has started a soft¬ 
ware company called Bethesda Softwoiks. . . . 

IVter KalusHan, S.M.'34, reports that he is still 
very active in his work in the technology of food 
fats and oils. He recently returned from Australia 
and Italy on a busy schedule and he predicts that 
this pace will continue, whOe lamenting the fact 
that he had to cut his downhill skiing down to 52 
days last winter. However, he was planning to ski 
in Bariloche, Aigentina, in August, and is looking 
forward to his ^th reunion. 

Michael Dubey, S.M.'48^ has been retired from 
Lockheed since 1982. He has been lecturing and 
consulting around the world in systems engineer¬ 
ing management, after he sold his share in an 
enetgy-saving air conditioning invention that he 
helped to develop and market. Last but not least, 
he reports that he is a grandfather—twice. 

"Retired, still having fun," writes Sidney A. 
Whitt, S.M.'37, from Bozeman, Mont. "Wife Milli- 
cent (Smith '32) and I live 80 miles north of Yel¬ 
lowstone Park and would welcome G'34 
mechanical engineering classmates to 'Chef 
Whitt's meal of antelope or venison.'" His eldest 
son, Greg, is a professor of genetics at the 
University of Illinois, and Whitt apologizes that 
his next-eldest. Ward, received his Ph.D. from 
Cornell instead of M.l.T. His address is 1004 S. 
Willson Ave., Bozeman, MT 59715. 

Frank Tai, S.M.'SO, writes: "After spending 
three years working for the aerospace conglomer¬ 
ate, TRW, I went to work for a small consulting 
firm called Microcosm. I will be exploring the 
managerial, marketing, and technical aspects of 
this firm, which specializes in space mission en¬ 
gineering and satellite altitude control. Also, am 
getting married in May of 1988." Congratulations, 
Frank. 

Jeung T. Kim, Ph.D.'87, has recently joined the 
GE R&D Center as a mechanical engineer. Previ¬ 
ously he was a consultant engineer for the Kirk 
Meyer Co. in Long Island, N.Y. 

m MATERIALS SOENCE 
AND ENGINEERING 

Wiliam H. Rhodes, Sc.D.'65 has been elected 
president of the American Ceramic Society. 
Rhodes is a senior staff scientist at GTE Labs in 
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Waltham, Mass., and a well-recognized ceramist. 

. . . Reinhart, Boemer, Vtn Deuren, Norris & 
Rieselbach announced that Michael D. Rechtin, 
Ph.D.TO, has joined their firm. Rechtin will be the 
managing shareholder of the intellectual property 
department. 

Rep. Don Ritter (R-Penn.), Sc.D.'66, is one of 
the most outspoken critics in Congress of the 
proposed superconducting supercollider, for 
which a building site has not yet been selected. 
SSC advocates argue that it will provide research 
opportuttities to young scientists, push reseruch 
in the field of superconductivity, help scientists 
increase their understanding of the universe, and 
lead to applicatiorts that benefit astronomy, the 
local economy, and American scientific efforts on 
the whole. Ritter disagrees. "A project devoted to 
investigating sub-atomic particles is an inctediUy 
perverse and expensive way to make America 
mote competitive," he says. 



ARCHITECTURE 


Pralaap Rrtrosc, S.M.'84, is senior urban designer 
and planner of the Boston Redevelopment 
Authority's Urban Design Department. Patrose 
co-produced the major outdoor art and architec¬ 
tural installations for Boston's First Night Celebra¬ 
tion in 1987 and will be doing the same in 1989. 
His current interests include gatdeniitg, travel, 
photography, and carving decoy ducks. 

Dora liiesiu, S.M.'83, in collaboration with col¬ 
league johrm Kanastab, received second prize in 
the 1987 New Vbrk Waterfront Competition for 
their development proposal for a 4.5 mile strip of 
Hudson River front. Competition advisor was 
M.I.T. Professor Gary A. Hack, Ph.D.76. 

Nicholas Harris, M.Arch.'82 is the project 
manager for a $42 million office building being 
built ter American Savings and Loan in Stockton, 
Calif. . . . Joseph C. Migani, M.Arch.A.A.*79, is a 
principal of ©"Riordan Migani Architects, a multi¬ 
disciplinary, fully computerized firm located in 
Derby, Conn. 

From Mexico, Francisco Cardenas-Munguia, 
M.Arch.A.A.'T?, writes that he is a private 
designer, chief of Plura, S.C., and president of 
Pro-Ecologia de Colima, a non-governmental or¬ 
ganization supporting environmental protection. 

CHEMISTRY 

Northern Dlinois University recently announced 
that James E. Ennan, Ph.D.'66i was designated as 
an N.I.U. Presidential Research Professor. This 
professorship will allow Erman to continue 
research work over a four-year period with an 
award of $5,000 per year and a release from 
teaching and service duties equivalent to one 
semester. Erman's research has focused on the 
heme proteins, which contain iron and perform a 
variety of functions in living cells, including Er¬ 
man's particular interest, the transfer of electrons. 

Keimeth B. Wiberg, '48, Whitehead Professor of 


Chemistry at Yale University, is the 1988 recipient 
of the American Chemical Society's Arthur C. 
Cope Award, which consists of a $15,000 prize 
and a $25,000 grant-in-aid to the universi^ of 
Wibeig's choice. Wibeig does research on chemi¬ 
cal bonding in organic systems and its conse¬ 
quences. He holds a number of other awards ter 
outstanding work in organic chemistry. 

Honored in Schenectady, N.Y.; Dwain M. 

White, Ph.D.'57, received a Coolidge Fellowship 
Award from the GE RAD Center. Cited were his 
contributions to the imderstanding of polymers, 
which has led to the development of high- 
performance plastics ter use in appliances and 
automobiles. White joined GE in 1956 and lives 
in Schenectady with his wife, Kathleen. 

Deceased, with no further information avail¬ 
able: Orville L. Mageli, Ph.D.'53y in November 
1987. Also, Charles M. Apt, Ph.D.'52, died April 
8, 1988, after a long career with Arthur D. Little 
and a long residency in Belmont, Mass. Apt 
worked ter Arthur D. Little from 1954-1963 in the 
food and flavor sectiorts, and from 1969 to his 
death was manager of the food and agribusiness 
section and later a vice-president; in the interim 
he was associate director of the Exploratory 
Development Laboratory at United-Carr in 
Cambridge. 

James D. Bentsen, Ph.D.'86, was granted a 
$63,000 postdoctoral fellowship by the American 
Cancer Society to study a chemotherapeutic agent 
that inhibits the rapid growth of DNA. This agent 
could potentially b^ome a treatment for AIDS 
and cancer. Bentsen is an M.I.T. researcher. . . . 

Also at M.I.T: Professor Mark S. Wrighton, 
head of the chemistry department, was named 
the 1988 recipient of the American Chemical Soci¬ 
ety Award in Inorganic Chemistry. He has gained 
a wide reputation ter his work in photochemistry 
and other irrarganic fields and became depart¬ 
ment head in July 1987. Last April, Wrighton was 
pleased to announce the establishment of the Ge¬ 
orge H. Buchi Visiting Lectureship in honor of 
M.I.T. professor George H. Buchi, who has 
taught in the Department of Chemistry sittce 1951 
and became the department's Camille Dreyfus 
Professor of Chemistry in 1971. Buchi has been 
commended by the American Chemical Society, 
the University of Heidelberg, and the government 
of Japan, among others, for his work in pho¬ 
tochemistry, toxicology, total synthesis of complex 
nattiral products, and odor chemistry. 

Helix Technology Corporation honored Howard 
O. McMahon, Ph.D.'41, by establishing a research 
endowment fund for the study of physical 
cheirustry in the Department of Chemistry at 
M.I.T. McMahon was a pioneer in the field of 
cryogenics and "today, over 70 percent of the 
revenues of Helix are derived from equipment . . 

. bearirtg his name as co-inventor." He has also 
been a member of the board of directors of Helix 
since its founding in 1967. 

Alan E. Walts, Ph.D.'85, writes that he was "re¬ 
cently appointed director of synthetic and biologi¬ 
cal chemistry at Genzyme Corporation, a 
Boston-based biotechriology company." 

"Standing Faithfully in Creation: V^ere Faith 
and Envirorunentalism Meet" was a forum held 
last April in Williamstown, Mass., at which Wil¬ 
liam R. Moomaw, Ph.D.'65, spoke. Moonnaw is 
the Ebenezer Fitch professor of chemistry and en¬ 
vironmental studies at Williams College. 

Richard A. Durst, Ph.D.'63, wrote to make 
a correction in the July 1988 issue. Corrected: 
Durst was luimed Chairman of the first Gordon 
Research Conference on Bioartalytkal Sensors 
and elected to the board of directors of the Socie¬ 
ty ter Electroanalytkal Chemistry. 



ELECTRICAL ENGINEERING 
AND COMPUTER SQENCE 


Alan V. Oppenheim, Sc.D.'64, professor of electri¬ 
cal engineering and computer science at M.I.T, 
has bron selected to receive the 1988 Institute of 
Electrical and Electronics Engineers Education 
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Medal "ter his leadership in engineering educa¬ 
tion through teaching, textbooks, and videotape 
lecture series in digital signal processing." 

The IEEE also conferred fellow grade on several 
M.I.T. alumni: Thomas P. Barnwell, III, Ph.D.'TO; 
John P. Burg, S.M.'60 (Course Vni); Talbot S. 
Huff, Jr., '62; Jeffrey M. Jaffe, Ph.D.'79; David 
Lecson, S.M.'W; Martin D. Levine, S.M.'34; Ken¬ 
neth M. Mitzrte^ '58; Hugues St-Onge, Ph.D.'Tl; 
John W. Woods, Ph.D.'TO. 

John M. Cochran, S.M.'64, former president of 
Cochran Associates, has joined Texfi Industries in 
Rocky Mount, N.C., as vice-president and tech¬ 
nology manager. . . . Kenneth R. Allen, S.M.'72, 
is a partner in the firm of Townsend and Town¬ 
send, specializing in patents, trademarks, and 
copyrights in Palo Alto, Calif. 

Sidney E. Caldwell, '32, died in February 1988. 
He was living in Portland, Ore. Also, word has 
arrived of the death of Maurice J. Perouse, 

S.M.'37, in September 1985. He was living in 
Paris. His widow writes that Perouse held a deep 
attachment to the United States since his years at 
M.I.T. and renewed it during his term as a finan¬ 
cial attache from 1952 to 1957. "He traveled there 
almost every year sirKe then ter meetings with 
monetary funds and kept close ties of friendship 
with Americans. Since 1982, as a consultant for 
Goldman Sachs, he went to New York four times 
a year." 

Raytheon has honored Robert A Pucel, 

Sc.D.'55, with an Excellence in Technology Award. 
Pucel, a member of Raytheon's research division 
in Lexington, Mass., received the award for pi¬ 
oneering the concept and technology of printing 
microwave circuits on tiny gallium arsenide chips 
ter use in military radar and cable television. . . . 
Ibdd L. Rachel, S.M.'66, was named vice- 
president of technology and quality of TRW \fehi- 
cle Safety Systems of Washin^on, Mich. 

Herbert H. Woodson, Sc.D.'56, acting dean of 
the College of Engineering at the University of 
Texas at j^stin, has been named the Outstanding 
Engineer of the Year by the Texas Society of 
Professional Engineers. He has been on the UT 
Austin faculty since 1971 and was appointed act¬ 
ing dean in 1987. 

An honorary Doctor of Humane Letters from 
Pine Manor College was awarded at its com¬ 
mencement in May to Marvin Minsky, co¬ 
founder of the M.I.T. Artificial Intelligence Project 
and Donner Professor of Science in the Depart¬ 
ment of EECS. 

Sidney Skla^ S.M.'60, was promoted to pro¬ 
gram manager of the informatioits systems staff 
at Draper Lab. . . .Robert Price, Sc.D.'53, writes: 
"I have joined the research division of the 
Raytheon Company, Lexington, Mass., where I 
am engaged in telecommunications, radar, sonar, 
and signal processing." 

Sutendra Amerasinghe, Elec.E.'TI, is EDP direc¬ 
tor/consultant at People's Bank head office in 
Colombo, Sri Lanka, overseeing a computer in¬ 
stallation project. The project involves a main¬ 
frame computer, 40 branch automation systems, 
and 265 semi-automation systems. 

Robert Habich, S.M.'43, o! Rhemfelden, Switz¬ 
erland, died Febraary 21, 1988. No further irtter- 
mation is available. 
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Centennial Gala for Course III 


V isiting Connmittee Chairman Robert 
Mitchell, S.M.'47, offered a toast to 
"one of, if not the outstanding 
department in the world," thereby kicking 
off the Materials Science and Engineering 
(MSE) Centennial Banquet on June 1. 
More than 350 people attended the event, 
which was held at the Boston Museum of 
Science. 

Participants first enjoyed a private show¬ 
ing of the museum's "Ramesses the Great" 
E)diibit, which has broken museum atten¬ 
dance records in several American cities. 
Following dinner and cocktails, greetings 
were offered by distinguished alurrmi 
from widely separated parts of the globe: 
Tasuku Fuwa, Sc.D.'58, of Japan; Rolf 
Nordheim, Sc.D.'53, of Norway; and 
Ronald Kurtz, '54, of the United States. 



ABOVE: George Kenney, '74 (Sc.D.'79), 
assistant director of the Materials 
Processing Center, holding up the ban¬ 
ner sent by Chester Shih that marks the 
worldwide contributions of M.I.T.'s 
graduates in Materials Science and En¬ 
gineering. Shih is vice-president of the 
Chinese Academy of Science and is also 
a former visiting researcher at M.I.T. 


The MSE Department, according to | 
Nordheim, "has played a major role in the j 
development of the United States today. 
But its influence has gone far beyond na- j 
tional boundaries to mOst countries in the ! 
world." j 

Students and faculty entertained ; 
banquet-goers for the rest of the evening, i 
Doctoral candidate Jacqueline Isaacs, | 
S.M.'86, chair of the Graduate Materials j 
Society, explained the theme developed by | 
students for the department's anniversciry. 
She showed a schematic illustration of a 
structural defect in materials known as 
"edge dislocation." Thus, the slogan that 
appeared on commemorative T-shirts and 
coffee mugs: "100 Years at the Edge." 

Professor Emeritus Cyril Smith, '26, ar- | 
guably the oldest alumnus attending, ! 
received an award from the Museum of 
Science for his help on the Ramesses ex¬ 
hibit. Smith wrote a chapter of the 
Ramesses catalog. "His ideas about how 
art, science, and technology are tied 
together were used in setting up the ex¬ 
hibit," said exhibit planner Cynthia Mark- 
Hummel. 

Professor Harry Gatos, Ph.D.'50, per¬ 
formed a flute solo; Professor Ronald l^ta- 
nision showed slides of the department's 
history; and graduate student Brian 
Leibowitz, '82, discussed Institute hacks 
from 1876 to 1988. Remarks by department 
head Merton Flemings, '51, and Dean of 
Engineering Gerald Wilson, '61, conclud- i 
ed the evening. | 

Flemings announced that the depart¬ 
ment had received more than $4 million 
in centennial gifts, including the establish- , 
ment of the Morris Cohen and POSCO | 
Professorships. Flemings read excerpts 
from telegrams and letters of congratula¬ 
tions received from alumni throughout the 
world, including a letter from the M.I.T. 
Qub of Turkey, which celebrated the cen¬ 
tennial with a banquet in Istanbul. —Sfew 
Nadis □ 


VII 


BIOLOGY 


VIII 


PHYSICS 


David Baltimore, '61, professor of biology at 
M.I.T. and director of the Whitehead Institute for 
Biomedical Research, was recently elected to the 
Institute of Medicine. 

The American Cancer Society granted Robert 
A. Weinberg, '64, M.I.T. professor of biology and 
member of the Whitehead Institute, $200,000 to 
study oncogenes. His research on the gene that 
causes retinoblastoma, an eye tumor prevalent in 
young children, will shed light on other genes 
that shmulate the growth of cancer. 

Judith L. Lucas, S.M.'52, of Lexington, Mass., 
passed away September 17, 1987. 


Hutzel Hospital in Detroit, Mich., announced 
that Albert Goldstein, Ph.D.'65, v^l be honored 
at the Historical Symposium on Medical Ultra¬ 
sound in Washington, D.C., in October 1988. 
Goldstein is being recognized as the developer 
of the first modem ultrasound imaging equip¬ 
ment (the digital scan converter); image quality 
assurance test objects and testing procedures; 
and as a lecturer on the physics of ultrasound 
imaging. 

Lawrence Livermore National Laboratory in 
Livermore, Calif., named C. Bruce Tartei; '61, as¬ 
sociate director for physics. Tarter joined the staff 



B. Tarter S. A. Jackson 


of LLNL in 1%7, was named division leader in 
1978, and deputy associate director for physics in 
1984. He has made significant contributions to 
LLNL's weapons and fusion programs, conducted 
theoretical studies in astrophysics, and helped or¬ 
ganize LLNL's program to understand the global 
climate effects of nuclear war. 

Dale D. Koelling, Ph.D.'68, has been promoted 
to senior physicist in the Materials Science Divi¬ 
sion at the U.S. Department of Energy's Argonne 
National Laboratory in Argonne, III. . . . Fulvio 
Melia, Ph.D.'85, joined Northwestern University 
as an assistant professor in the department of 
physics and astronomy in 1987 and was most re¬ 
cently named one of 148 Presidential Young In¬ 
vestigators by the National Science Foundation. 
Melia, a theoretical astrophysicist, received the 
award and accompanying grant for his "potential 
for research and teaching." The awards are in¬ 
tended to overcome growing faculty shortages in 
highly competitive fields of science and engineer¬ 
ing. 

Gisela Hartel, Ph.D.'86, a manager with Pacific 
Telesis International and a German citizen, wrote 
an article that appeared in the PadTel newsletter 
about her experiences during the astrorraut selec¬ 
tion program in Germany. In 1985, Hartel en¬ 
dured an exhaustive battery of physiological and 
psychological tests over a period of days. She was 
also evaluated on subjective criteria like "media 
acceptability" and "political adaptability." Hartel 
was ultimately accepted into the astronaut pro¬ 
gram but turned it down, being reluctant to com¬ 
mit herself for 10 years when she realized that 
she might never fly in space. However, she writes 
that she will remain in the stand-by pool, just in 
case. 

Shirley A. Jackson, Ph.D.'TS, was recently hon¬ 
ored by the Executive Women of New Jersey at 
their awards dinner in April, 1988, in Teaneck, 

N.J. Jackson is a physicist at the Scattering and 
Low Energy Physics Research Department at Bell 
Laboratories in Murray Hill, N.J., and serves on 
the board of direqtors of New Jersey Resources 
Corporation and Public Service Enterprise Group, 
Inc. 



The orrly Course IX news: Qark University psy¬ 
chology professor Marianne Wiser; Ph.D.'^, has 
been awarded a two-year grant totaling $247,619 
from the James S. McDonnell Foundation. Wiser, 
in collaboration with UMass/Boston psychology 
professor Carol Smith and M.I.T. Professor of 
Cognitive and Brain Sciences Susan Carey, will 
study how students' understanding of scientific 
concepts change during the middle school years. 
They will observe and test students in grades 6-8 
in Massachusetts public schools. Findings from 
the research, part of a $4.1 million project called 
"Cognitive Studies for Educational Practice," will 
be used to design computer-based curricula to 
teach scientific concepts such as heat vs. tempera¬ 
ture, weight vs. density, and the atomic theory of 
matter. 
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X CHEMICAL ENGINEERING 

Ralph M. Gilford, S.M.'SS^ a manager-engineer at 
Pfiir Inc., New ^fork Qty, died April 4, 1988, af¬ 
ter a long illness. He is survived by his wife, 
Judith, two sor\s, Scott and Kenneth, and a 
daughter, Leslie. 

Michael J. Kell, 5.M.72, writes that he is 
founder and president of "a private outpatient 
drug treatment center in Atlanta, Ga., specializ¬ 
ing in opiate and stimulant abuse." 

Deceased; MHUam S%vecncy, Sc.D.TS, of 
North Andover, Mass., died March 30, 1988, He 
was a research director at Standard Oil Co. of 
New Jersey (Exxon) and is survived by his wife, 
Louise, and three sons. . . . Richard Nelson 
Palmei; S.M.'28, died May 16v 1988. He was living 
in Wolfeboro, N.H., and leaves his wife, Eunice. 

. . . William G. Williamson )r., S.M.'40, of Lex¬ 
ington, Va., died on March 5, 1988. . . . Robert 
W. Dickinson, S.M.'SS, of Altadena, Calif., died 
September 8, 1985. He leaves his wife, Marjorie. 

. . . Edwin L. Howard, S.M.'38, died March 19, 
1%8. He was living in Winters, Calif. . . . Pres- 
son S. Shane, S.M.'46, died November 10, 1987. 

He was living in Easton, Md. 

Edwin H. McCormick, S.M.'32, retired in Oc¬ 
tober of 1985 from his position as superintendent 
of the Water and Wastewater Departments 
Jekyll Island, Ga. He writes that the plant, a 
combination of trickle filter and activated sludge 
processes, won state and national recognition for 
excellerKe of operation. . . . The U.S. Department 
of Energy aniK>unced that Adel E Sarc^im, 
Sc.D.'62, has been awarded a grant from the 
University Coal Research Program. He will 
receive $199,987 to undertake the "Mechanistic 
and Kinetk Studies of High-Temperature Coal 
Gas Desulfurization Sorbets" that he proposed 
earlier this year. Sarofim is a professor of chemi¬ 
cal engineermg at M.I.T. 

ly Robert Shockley, S.M.'86, received a [disser¬ 
tation Fellowship from the Ford Foundation Doc¬ 
toral Fellowship for Minorities Program. He will 
receive a one-year stipend. 

URBAN STUDIES 
AND PLANNING 

Niles O. Sutphin, M.C.P'65, heads Sutphin As¬ 
sociates in Cambridge, Mass., which has recently 
completed the Davenport Building in Cambridge, 
Kin^s Landing Condominiums in Swampscott, 
Mass., and the new Medico corporate head- 
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R. E. Speece P. D. McKinnon 


quarters in Lynn, Mass. . . . James E. Wallace, 
lHi.D.72, is the technical director for the National 
Low Income Housing Preservation Commission. 
He submitted a report to Congress in April on 
the potential fate ot 600,000 units older sub¬ 
sidized housing and costs of preserving them 
for low-income households, and co-wr^e a 
paper with Phil Qay on the same subject for the 
Natiorud Housing Pblicy Project. 

Dean R. Johnson, M.C.P78, writes: "Returned 
recently from a three-year foray into the develop¬ 
ment of interactive video applications to full-time 
urban and environmental planning as a consult¬ 
ant and prospective developer of affordable hous¬ 
ing. I hope M.I.T will focus greater efforts on 
housing technologies to help meet the growing 
national housing crisis." 

George W. Walsh III, S.M.'57, retired from the 
EPA in June after 31 years of service in air pollu¬ 
tion control. . . . Edward H. Kaplan, Ph.D.'84, 
is assistant professor of operations research and 
public management at Yale, where he is studying 
mathematical models of the AIDS epidemic in 
order to evaluate proposed control/prevention 
strategies for the disease. 

From Vanderbilt University; George W. Malaney, 
^57, is active in research in solid fermentations. . . 

. Richard E. Speece, Hi.D.'bl, professor of en¬ 
vironmental engineering, was awarded the CXit- 
standing Engineering Alumnus Award by 
Oeveland State University, where he received a 
bachelor of chemical engineering degree in 1956. 
Speece is recognized as an international authority 
in the field <A water quality management and in¬ 
dustrial waste management, and was recently 
named the Centennial professor of environmental 
engineering at Vanderbilt. 

Citytrust has promoted Elaine Savitsky Chap¬ 
man, M.C.P70, to the position of assistant vice- 
president and systems manager at the Trumbull 
Operations Center. 

In his new book Land InxKstment and the 
Predevelopment Process, Alan Rabinowitz, Ph.D.'69, 
examines the strategic considerations of land 
investment for real estate investors at the pre¬ 
development stage. "He investigates the impacts 
of economic conditions, federal programs, demo¬ 
graphic and income-related trends, state and local 
polices, land use controls, and urban sprawl on 
the predevelopment process." 

EARTH, ATMOSPHERIC AND 
PLANETARY SOENCES 

Douglas W. Dockery, S.M.72, is assistant profes¬ 
sor of environmental science and physiology at 
the Harvard School of Public Health. He is work¬ 
ing on epidemiologic studies the respiratory 
health effects of air pollution. On Patriots' Day in 
1988^ he (i^ayed lA^iam Dawes in the annual 
recreation of the historic horseback ride of 1775, 
in which Dawes and Paul Revere warned patriots 
around Boston that British soldiers were march¬ 
ing northward. 

Harold B. Hart, S.M.'52, is currently employed 
as a data processing analyst in the InSPormation 
Services Hanning and Admin. Dept, of Southern 
Company Services in Atlanta, Ga. 




OCEAN ENGINEERING 

Guy Emmanuel, S.M.'79, recently completed 
a combined interna] medicine and pediatric 
resider>cy at King's County Hospital in Brooklyn 
and is now worl^g for a community clinic in 
Orangeburg, S.C. . . . Jeffery W. Hoyle, S.M.'86, 
completed the Naval Basic Officer Course at the 
Nav^ Submarine School in Groton, Conn., in 
June. During the six-month course, he underwent 
instruction on the basic theory and operation of 
nuclear-powered and diesel submarines. 

Capt. Wayne N. Fitzpidrick, Nav.E.'49, of Sever- 
na Park, Md., died December 4, 1987. . . . Capt. 
Gerald G. Brown Jt, Nav.E.'52, of Potomac, Md., 
died November 14, 1987. 

Jerry U. Shretei; S.M.'72, writes: "I have been 
living in Houston since 1978. Since 1982, I have 
been providing consulting and engineering serv¬ 
ices on marine terminals and dock faciliti^." 

Retired Rear Admiral W.W. Lisanby, Nav.E.'56, 
says that since his retirement from the Navy he 
has founded and now serves as president and 
CEO of Naval Services International, a defense 
consulting firm based in Washington, D.C. He 
was also recently elected to the board of directors 
for United Services Life Insurance Company. 

Sohail A. Faizi, S.M.'TS, is working in I^kistan 
with Pakistan Petrolum Ltd., as deputy chief en¬ 
gineer on their SUl gas field compressor station. 

. . . Albert E Suchy, Oc.E.'M, is currently sta¬ 
tioned at U.S. Coast Guard Headquarters in 
Washington, D.C. He is the ordnance section 
chief responsible for the maintenance of Navy- 
owned ordnance on Coast Guard cutters, and for 
the mstallation of the Harpoon missile system. 

. . . H.B. Ives of New Haven, Conn., announced 
that Richard E Elliott, S.M.'69, has l^n promot¬ 
ed to vice-president of operations. Elliott previ¬ 
ously spent three years as vice-president of 
manufacturing. 


ECONOMICS 

At the invitation of the Soviet Union's State Com¬ 
mittee for Standards, Armand V. Feigenbaum, 
Ph.D.'Sl, spoke at the European Organization for 
Quality's 32nd annual conference held in Moscow 
in June. In his keynote address, he discussed 
the role of quality standards in Soviet Premier 
Mikhail Gorbachev's attempt to rebuild the Soviet 
economy. "Russian managers must ensure 
down through the raiUcs that positive working 
relationships and other incentives foster individu¬ 
al initiative, high morale, and the best possible 
job performance. . . . Quality is universal." He 
also spoke on the state of quality in the U.S., 
calling it "a moving target." Other countries are 
raising their quality levels, he said, so while the 
U.S. is improving quality of products and serv¬ 
ices, it has a long way to go to achieve quality 
leadership. 

Ivy League news: Whitney Newey, Ph.D.'83, 
was one the nine men who received tenure at 
Princeton University in the spring of 1988. A the¬ 
oretical microeconomist with interests in econo¬ 
metrics, Newey joined the Department of 
Economics in 1^53. After two years as 
Provost of \kle, WUMfe Nordhaus, Ph.D.'67, 
returned to the Yale ratulty last spring to do full¬ 
time economic research and teaching. . . . Joseph 
E Quinn, Ph.D.'TS, writes: "Good news: I just 
returned from a lovely semester's sabbatical at the 
University of New South Wales in Sydney, Aus¬ 
tralia. Bad news: I become chairman erf the Eco¬ 
nomics Department at Boston College on July 1." 


MANAGEMENT 

Paul D. McKinnon, Ph.D.'^, was recently elected 
a principal of the management consulting and 
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education firm Harbridge House, Inc., of Boston. 

. . . From Providence, R.I. Lester H. Nathan, 
5.M.77, wrote to say that he has joined the 
American Insulated Wire Company in Pawtucket 
as an MRP II manufacturing analyst. . . . John N. 
Maguire, S.M.'60, was recently awarded the Peat 
Marwick High Tech Entrepreneur Award. Maguire 
is executive of the company he founded (with 
help from his wife and four children) in 1972: 
Software AG of North America, Inc., which went 
public in 1981, currently employs 470 people, and 
recorded annual revenues of $67 million in 1987. 

Purdue University announced that Anantaram 
Balakrishnan, Ph.D.'85, assistant professor of 
management, received the Krannert Master's Pro¬ 
gram CXitstanding Teaching Award. 

. . . Arnold O. Putnam, S.M.'-^, of Mattapoisett, 
Mass., died on February 4, 1988. He was an ex¬ 
ecutive oftker for a number of management con¬ 
sulting firms in New York City; he retired in 1986 
from Rath & Strong, another management con¬ 
sulting firm, after serving as president and CEO 
since 1967. He is survived by his wife, Dorothy, 
two sons, Timothy and Tyler, and a daughter, 
Pamela. 

Steven M. Mendelsohn, S.M.71, is currently 
principal and founding shareholder of Goss, Gil¬ 
roy & Associates, Ltd. located in Ottawa, Canada, 
a management consulting firm specializing in 
public sector evaluation, policy studies, technolo¬ 
gy, surveys, and industrial development studies. . 

. . Brian M. Monaghan, S.M.'83, has moved back 
from Germany and is living in Toronto with his 
wife and two children. 

Friends Academy in North Dartmouth, Mass., 
armounced that Kay Hudock, S.M.'TB, was ap¬ 
pointed the school's new business manager. Hu¬ 
dock was most recently at Wheaton College. 


design programs that would prepare retired 
profession's Ifor second careers as public school 
mathematks or science teachers. 

Y\7T aeronautics and 

V 1 ASTRONAUTICS 

Jay G. Herthei^ S.M.,'86, is an engineering 
manager working on a prototype of an integrated 
electrons warfare system for the Stealth fighter at 
Sanders. He also reports that he and his wife re¬ 
cently were graced with their first child, Jamie 
Lynne, on May 13, 1988. 

Comdr. James W. Neighbours, '41, a retired 
naval aviator and aeronautkal engineering duty 
offker, retired plant manager for Grumman Aero¬ 
space, and a retired manager for Eastern Air 
lines, lives in Southampton, N.Y., and is now in¬ 
volved in volunteer work on Eastern Long Island. 
. . . Glen J. Kissel, Ph.D.'88, is presently with 
the guidance and control section at the Jet 
Propulsion Laboratory at Caltech. 

Robert W. Simpson, Ph.D.'64, director of the 
Flight Transportation Laboratory at M.I.T., also 
served on the steering committee for the 
"Aviation-System Concepts for the 21st Century" 
symposium held at the Transportation Systems 
Center in Cambridge this Se^ember. 'The pur¬ 
pose of the symposium is to support the plan¬ 
ning and decision-making needed today to 
provide for an airport and airspace system capa¬ 
ble of efficiently and effectively serving the na¬ 
tion's aviation needs" of tomorrow. 


POLITICAL SCIENCE 



Sloan Fellows 

Deceased: Russell DeYbung, S.M.'40, of Naples, 
Fla., passed away May 31, 1988, leaving his wife 
Lois, two sons, and a daughter. Until 1973, he 
served as CEO of the Goodyear Tire and Rubber 
Co., and continued to serve as director and chair¬ 
man of the board's executive committee until 
1979. . . . B. William Sautei; S.M.'SO, of San 
Mateo, Calif., died April 17, 1988. No further in¬ 
formation is available. 

Robert E. Smylie, S.M.'67, was appointed as¬ 
sociate technkal director of the Space Systems 
Division at the MITRE Corporation. 

In a recent interview with A4ass High Tech editor 
Alan R. Earls, Lawrence Liebson, S.M.'79, found¬ 
er of the electronic publishing company Xyvision, 
said that his company is trying to urrify the field 
of electrons publishing, from personal publishing 
to higher-qu^ity graphic arts like books and 
magazines to corporate publishing systems. "The 
concept has been to put the tools closer and 
closer to the hands erf the originating author or 
creator or designer," says Earls. His goal is to de¬ 
velop cheap, accessiNe workstations that will 
make it possible for designers to work with text 
and full-color images and lay out publications 
right there at the workstation. "We see a niche in 
the high end [towards corporate publishing sys¬ 
tems], where it is more of a database manage¬ 
ment problem to integrate all of the elements of 
the job . . . and to provide a system that multiple 
users can interact with." 

Program for Senior Executives 

Melvin L. Humi, '58, of Hendersonville, N.C., 
died April 19, 1986. No further information was 
available. . . . Bernard H. Gwynn, '70, of Edin- 
boro, Pfenn., died December 8, 1986, leaving his 
wife. Aria. . . . Leon A. Sweet, '57, of Grosse 
Pointe Park, Mich., passed away March 20, 1988. 
He leaves his wife, Euvon. 

Herbert Kay, '68, was cited by the National Ex¬ 
ecutive Servke Corps for his volunteer work on 
programs to erukh the learning of science and 
mathematics in secondary schools. Kay, retired 
from AMAX, Inc., of Greenwich, Conn., helped 


The second work of fiction by Steve R. Pieczenik, 
Ph.D.'82, Blood Heat, was published by Harcourt, 
Brace, Jovanovich in the spring of 19^ Pieczenik 
lives in Chevy Chase, Md. . . . Enid C.B.Schoet- 
lle, Ph.D.'67, of New York City is the director of 
the International Affairs Program of the Ford 
Foundation and the mother of two teenage sons. 

. . . President Reagan announced that John E. 
Shephard, S.M.'85, has been awarded a White 
House Fellowship. He will serve a one-year as¬ 
signment as a special assistant to the vice- 
president, to the members of the Cabinet, or to 
the president's principal staff. Shephard has been 
an instructor and assistant professor of social 
sciences at West Point since 1985. 


XVIII 


MATHEMATICS 


Seymour Habei; Ph.D.'54, writes: 'Tn the summer 
of 1987 1 left the National Bureau of Standards to 
take a position as professor of mathematics at 
Temple University in Philadelphia." 

Not a sensationalist, not an assassination buff: 
David E. Scheim, Ph.D.'^, has added another 
volume to the shelf of books on the Kennedy as¬ 
sassination. Contract on America: The Mafia Murder 
of President John F. Kennedy was published by 
Shapolsky Publishers and rates high in the opin¬ 
ions of Kennedy experts and historians alike. 
Kennedy-speciaJist John Davis writes that Scheim 
is "not a mercenary sensationalist, an assassina¬ 
tion buff or a career criminologist, but rather . . . 
a computer systems analyst . . . Mr. Scheim's sole 
motivation has been a passion for historical 
truth." Scheim's book constructs the conspiracy 
almost entirely out of existing evidence gather^ 
by the official investigators, who have for some 
reason ignored or failed to evaluate the same evi¬ 
dence, and includes analyses of the assassina¬ 
tions of Malcolm X, Martin Luther King, Jr., and 
Robert F. Kennedy. He also implicates mob rule 
in the 1933 death of Chicago Mayor Anton Cer- 
mak, the 1948 shooting of UAW President Walter 
Reuther, and the 1%1 murder of UAW-AFL Presi¬ 
dent John Kilpatrick. The Mafia is culpable, 
Scheim writes, and so is the U.S. Government. 
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OBITUARIES 


Jean F. Louis, 1932-1988 
Urged Technology Shift from 
Arms to Space 

P rofessor Jean F. Louis, member erf the 
Aeronautics and Astronautics 
Department who was an expert in 
aircraft propulsion and magneto¬ 
hydrodynamic (MHD) power generation, 
died June 21 in an auto accident in Tennes¬ 
see at age 56. He was attending the Inter¬ 
national Symposium on Engineering 
Aspects of MHD in Nashville, where he 
had presented a paper. 

Louis was internationally known for his 
work and had sf)ent a year as a guest of 
the Soviet Union's Academy of Stiences 
while on sabbatical last year. He also in¬ 
vestigated methods for shifting the tech¬ 
nological effort of the United States from 
military R&D toward space technology 
and energy systems, and had been award¬ 
ed a MacArthur Foundation grant to fur¬ 
ther his study of "Approaches to Curbing 
the Arms Race in Space; Alternative Roles 
for Skilled Technical Personnel." 

Bom in Belgium, Louis received a Ph.D. 
from Cambridge University. Before join¬ 
ing the M.I.T. faculty in 1%9, he was a 
principal research scientist at AVCO 
Research Laboratory and a visiting profes¬ 
sor at Stanford University. He served as 
director of the Fossil Fuels Program of the 
M.I.T. Energy Laboratory and as associate 
director of the lab from 1976 to 1981. Louis 
was also the associate director of the 
Center for Health Effects of Fossil Fuels 
Utilization in the Harvard-M.I.T. Division 
of Health Sciences and Technology from 
1978-1982. □ 

Richard S. Morse, 1911-1988 
Invented Frozen Orange Juice 

R ichard Stetson Morse, '33, en¬ 
trepreneur, scientist, government 
advisor, and Sloan School lecturer, 
died July 1 at his summer home in 
Falmouth, Mass. He was 76. 

Morse received his S.B. in electrical en¬ 
gineering, and seven years later founded 
the National Research Corporation to de¬ 
velop new technologies and products and 
then persuade manufacturers to use or 
make them. Among the company's 
achievements were vacuum processes to 
manufacture drugs in fxjwder form, coat 
optical lenses, dehydrate food while re¬ 
taining both flavor and vitamins, and re¬ 


fine metals without impurities. He 
invented frozen orange juice concentrate, 
helped set up what was to become the 
Minute Maid Corp., and recruited Bing 
Crosby's Udents to help make it a commer¬ 
cial success. 

In 1959, Morse became director of R&D 
and assistant secretary of the Army under 
Presidents Eisenhower and Kennedy. He 
had previously served as a government 
advisor on chemical, biological, and radi¬ 
ological warfare. 

As a senior lecturer at the Sloan School 
of Management beginning in 1963, Morse 
taught a popular course in new enter¬ 
prises, and later set up an exp>erimental 
foundation at M.I.T. designed to bridge 
the gap separating the inventor from the 
investor and manufacturer. He served as 
vice-president of the Alumni Association 
from 1953-1955, and was president of the 
Class of 1933 from 1983 until his death. □ 

Fred C. Schweppe, 1933-1988 
Expert in Electric Power Systems 

F red C. Schweppe, professor of elec¬ 
trical engineering for 22 years, died 
of a heart attack on July 8 at the age 
of 54. 

Schwepp)e was a specicilist in the pric¬ 
ing and operations of electric power sys¬ 
tems, and recently completed work on a 
book. Spot Pricing of Electricity, to be pub¬ 
lished this fcdl. He introduced the concepts 
of network state estimation, which are 
now an integral part of the control centers 
for all electric fjower systems worldwide. 
The technique makes it possible to evalu¬ 
ate the operating conditions of the power 
network in order to enhance reliability and 
control. 

After receiving B.S. and M.S. degrees 
from the University of Arizona and a 
Ph.D. from the University of Wisconsin, 
Schweppe joined the Lincoln Laboratory 
in 1959 as a staff engineer working on con¬ 
trol and identification of rocket trajectories. 
His experience in the difficulties of design¬ 
ing and implementing complex defense 
systems made him an opponent of current 
SDI activities. 

Schweppe joined the electrical en¬ 
gineering faculty as a visiting associate 
professor in 1966, becoming a full profes¬ 
sor in 1975. He was elected a fellow of the 
IEEE in recognition of his work in indus¬ 
try and the academic community, erf which 
he was an active participant. □ 


Deceased 

The following deaths have been reported to the 
Alumni Association since the Revieu^s last 
deadline: 

Mrs. Donald G. Robbins, '07; February 10, 1987; 
Martinsville, 

Earle A. Mitchell, '14; May 21, 1988; Fort Lauder¬ 
dale, Fla. 

Harold H. Perry, '17; September 2, 1987; Colum¬ 
bus, Ohio. 

Pierre Blouke, '19; December 17, 1987; Beaverton, 
Ore. 

Mrs. Edmund (Winifred) H. MacDonald, '21; May 
6 ; 1984. 

Rosalie Margaret Karapehrff-Cobb, '23; July 29, 
1987; Jamaica Plain, Mass. 

Frederick E. Klutey, '23; March 12, 1988; Wilming¬ 
ton, Del. 

Edgar Bilton, '24; February 2, 1988; New York, 

N.Y 

Calvin A. Campbell, '25; April 20, 1988; Midland, 
Mich. 

James A. Holland, '25; March 20, 1988; Peninsula, 
Ohio. 

Alva B. Morgan, '25; May 31, 1988; Darien, Conn. 
Charles E. Peterson, '25; June 8, 1988; Belling-ham, 
Wash. 

Harold E. West, '25; December 21, 1987; Essex, 
Conn. 

Edwin L. Wildnei; '25; June 13, 1987; Newport 
News, %. 

Jose De Martino; '26; October 29, 1986; Mexico 7 D 
F, Mexico. 

John E. Longyear; '26; April 20, 1987; Bedford, 
Mich. 

John L. Ostborg, '26; May 10, 1988; Springfield, 
Ohio. 

Roland P. Stowers, '26; March 13, 1988; Leesburg, 
Fla. 

Robert S. Hatch, '27; April 17, 1988; Myrtle Beach, 
S.C. 

Howard R. Batchelder; '28; April 20, 1988; Escon¬ 
dido, Calif. 

James B. Greeley, '28; April 4, 1988; Qearwater, 

Fla. 

F. Kenneth Millet; '28; August 2, 1987; Akron, 
Ohio. 

William E. Shenk, '28; January 4, 1988; Lambert- 
ville, Mich. 

Nathaniel White, '28; June 19, 1988; Michelville, 
Md. 

G(eorge) Ridgley McDaniel, '29; November 30, 
1987; ftinesville, Ohio. 

Ralph Vezin, '29; January 9, 1986; Hockessin, Del. 
Waldo E. Laidlaw, '32; October 3, 1987; New Mar¬ 
ket, Ala. 

James L. MacKeman, '32; November 18, 1987; Re¬ 
vere, Mass. 

Fozi M. Cahaly, '33; July 2, 1988; Belmont, Mass. 
Richard S. Morse, '33; July 1, 1988; Wellesley, 

Mass. 

Mario G. Vuigeli, '34; March 9, 1988; Naples, Fla. 
Robert A. Scribner; '35; June 10, 1988; Manchester, 
N.H. 

Marvine Gorham, '36; June 15, 1988; Los Angeles, 
Calif. 

Donald E. Henshaw, '36; November 9, 1987; Paw¬ 
tucket, R.I. 

Walter Haight, '37; June 8, 1988. 

Ralph E. Hughes, '38; February 20, 1988; Everett, 
Mass. 
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_PUZZLE CORNER — 

ALLAN J. GOTTLIEB, '67 


S ince this is the first issue of a new 
acadenric year, I once more review 
the ground rules under which this 
department is conducted. 

In each issue 1 present five regular 
problems (the first of which is chess, 
bridge, or computer-related) and two 
"sfjeed" problems. Readers are invited 
to submit solutions to the regular prob¬ 
lems, and three issues later, one sub¬ 
mitted solution is printed for each 
problem; I also list other readers whose 
solutions were successful. For example, 
solutions to the problems you see below 
will appear in the February/March issue. 
Since I must submit that column some¬ 
time in November, you should send 
your solutions to me during the next few 
weeks. Late solutions, as well as com¬ 
ments on published solutions, are ac¬ 
knowledged in the section "Better Late 
Than Never" in subsequent issues. 

For speed problems the procedure is 
quite different. Often whimsical, these 
problems should not be taken too seri¬ 
ously. If the proposer submits a solution 
with the problem, that solution appears 
at the end of the same column in which 
the problem is published. For example, 
the solutions to this issue's speed prob¬ 
lems are given below. Only rarely are 
comments on speed problems published 
or acknowledged. 

There is also an annual problem, pub¬ 
lished in the first issue of each new year; 
and sometimes I go back into history to 
republish problems that remained un¬ 
solved after their first appjearance. 

OCT 1. We should be proposing a new 
bridge problem this issue but, unfortu¬ 
nately, I mistakenly omitted a part of the 
bridge problem. The corrected prob¬ 
lem appears in the solution section be¬ 
low and will serve as the bridge problem 
for this issue. Sorry. 

OCT 2. Matthew Fountain's figure 
shown below depicts a semicircle of ra¬ 
dius 1 in a quartercircle of radius 2. What 


SEND PROBLEMS. SOLU¬ 
TIONS, AND COMMENTS TO 
ALLAN J. GOTTLIEB, '67, THE 
COURANT INSTITUTE. NEW 
YORK UNIVERSITY, 251 MER¬ 
CER ST., NEW YORK, N.Y. 
10012 . 

'\n\> :<m 


is the largest area that the curved region 
ACE may have, if CE is tangent to the 
semicircle? 


A 



OCT 3. Ron Raines sent us the following 
classic problem. It sounds familiar so 1 
would not be surprised to hear that it 
appeared in 'Tuzzler Corner" 15-20 
years ago! However, 1 think it is a lot of 
fun and worth the risk of being a repeat: 
On a train. Smith, Robinson, and Jones 
are the firemen, brakeman, and engi¬ 
neer, but NOT NECESSARILY respec¬ 
tively. Also aboard the train are three 
businessmen who also have the same 
names: a Mr. Smith, a Mr. Robinson, 
and a Mr. Jones. 

(1) Mr. Robinson lives in Detroit. 

(2) The brakeman lives exactly halfway 
between Chicago and Detroit. 

(3) Mr. Jones earns exactly $20,000 per 
year. 

(4) The brakeman's nearest neighbor, 
one of the passengers, earns exactly 
three times as much as the brake- 
man. 

(5) Smith beats the fireman at billiards. 

(6) The passenger whose name is the 
same as the brakeman's lives in Chi¬ 
cago. 

Who is the engineer? 

OCT 4. Richard Hess has a two part 
question that he calls "deduce your 
number": 

Three of you in a room are told you each 
have a prime number written on your 
forehead and that they form the sides of 
a triangle with prime perimeter. Each 
person is asked in turn if he can deduce 
his number. 
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(a) You see a 5 and 7 and have heard 
"don't know" from the other two. 
What is your number? 

(b) You see a 5 and 11 and have heard 
"don't know" from the others on 
each of their first two turns. You 
have stated "don't know" on your 
first turn. It is now your second turn; 
what is your number? 


OCT 5. For some unknown reason, Scott 
Berkenblit wants to know the largest in¬ 
teger that is less than 



1 

162,754 ■ 


Speed Department 

SD 1. Our first speed problem is from 
James Landau, who reports that he is 
temporarily living in Brigantine, NJ, and 
then notes that a "brigantine" is a 2- 
masted sailing ship with square sails on 
the foremast and a fore-and-aft sail on 
the mainmast. 



FOREMAST 
SQUARE SAIL 


Landau wants to know what, mathe¬ 
matically speaking, is the difference be¬ 
tween a square sail and a fore-and-aft 
sail. 


SD 2. Nob Yoshigahara wants you to fill 
in the empty circle. He warns you that 
the last 7 is NOT an 8. 



Solutions 


M/J 1. I inadvertently omitted part of the problem. 
Specifically, West leads the ten of spades, and East 
encourages with the seven. How do you play this 
hand? Hence, the problem is now re-opened and a 
solution will be given in February with the new 
problems presented this month. 

North 
A 43 
V K76 

♦ AQJ52 

♦ KQ5 

South 
A K6 

» J 10 8 5 3 2 

♦ K7 
A A64 


Bidding 


N 

E 

S 

W 

ID 

IS 

2H 

Pass 

3H 

Pass 

4H 

Pass 

Pass 

Pass 




M/J 2. Two gamblers. High Roller and Poker Face, 
love to gamble but not with each other, as High 
Roller always wins at dice and Poker Face always 
wins at cards. A mutual friend suggests a fair and 
nontrivial bet that they could make. Each could pri¬ 
vately write three amounts adding to $1,000 on a 
slip of paper. Then they could compare their 
amounts, the largest against largest, the smallest 
against the smallest, and the median against the 
median. The one with the larger amount in two of 
these three comparisons would win the bet and take 
the $1,000. Can you help Poker Face decide what 
to write on his slip? 

Robert Bart drew the following diagram. 



In this picture the horizontal axis is c, the smallest 
value, and the vertical axis is b, the median value. 
The space of feasible solutions is the triangle shown. 
The point P has coordinates (b, c) and a = 1000 - 
b - c is also determined by P. The first point to 
note is that the shaded area gives the feasible so¬ 
lutions that lose to P. Hence the goal is to maximize 
this area. Bart asserts that this occurs (approxi¬ 
mately) when c = 231, b = 384, a = 385; which 
agrees with Robert Bueglefs computer search. 

Also solved by Robert High, Winslow Hartford, 
Ken Rosato, and the proposer. 

M/J 3. Imagine a roller coaster with a ruler, initially 
pointing straight up, balanced on it. Even ignoring 
air drag, the ruler's attitude is unstable, and it will 
eventually fall over. Is there a path, e.g. a series of 
hills and loops, for the coaster such that the ruler's 
attitude remains stable and it yvill not fall over? 

The following solution is from Matthew Fountain: 
Two arrangements make it possible. The first dia¬ 
gram shows the path to be the inside surface of a 
barrel. The width of the ruler makes it stable against 
tipping in the direction of travel. The centrifugal 
force acting on one end of the ruler keeps it in con¬ 
tact with the roller coaster while the smaller, op¬ 
posing centrifugal force on the other end keeps it 
from tipping over toward an end of the barrel. 

The second diagram shows another far-fetched 
arrangement which will work even if the ruler is a 
thin rod normally unstable in all directions. A thin 
rod hanging from a tight cord attached to one end 
and properly set in motion so that its upper end 
moves in one circle while its lower end moves in a 
smaller circle 180° behind the upper end will remain 
in stable rotation. With practice anyone can dem¬ 
onstrate this by starting with the hanging rod at rest 
and then swirling the upper end of the cord hori¬ 
zontally in a tightening circle. When spinning at 
constant speed, the center of gravity moves in a 
drcle with constant radius. At constant speed any 
small departure of the center of gravity from this 
circle results in changes in the path of the upper 
end with the result that the tension in the cord 
varies during each revolution, being greatest when 
in position to oppose the departure. 
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Also solved by Robert Bart and the proposer. 

M/) 4. Four suspects, each of different height, are 
in a house surrounded by a posse. The actual crim¬ 
inal is known to be the tallest. The sheriff b con¬ 
strained to make only a single arrest. The suspecte 
can be arrested only as they leave the building. They 
do so one at a time. Which suspect—the first to 
leave, the second, etc.—should the sheriff arrest? 

As noted by the proposer and others, it is im¬ 
portant to state what assumptions are being made. 
Here we assume that the suspects come out at ran¬ 
dom and that the goal is to maximize the probability 
of getting the correct suspect (but that it b no worse 
to choose the wrong suspect than not to choose any 
suspect). With these assumptions Bob High shows 
that the best strategy b to let the first suspect go 
by and then arrest the next suspect who is taller 
than all preceding suspects. Indeed, High gener¬ 
alizes the problem to n suspecte and shows that one 
should then let n/e go by and arrest the next one 
taller than all preceding. For large n, the chances of 
catching the criminal are about 1/e. High's analysis 
is available from the editor. 

Also solved by Winslow Hartford, Matthew 
Fountain, Robert Bart, Gordon Rice, R.L. Loesch, 
Steve Feldman, Bob Metcalfe, Norman Spencer, 
and the proposer. 

M/J 5. Given a point, a line, a compass, and a 
straight edge, construct the perpendicular to the 


line through the point using the compass orUy once 
and the slight edge as irtany times as necessary. 

The following beautiful (and beautifully drawn) 
solution below is from Edward Dawson: 

The given straight line is AB, and C b the given 
point. With C as a center draw a circle intersecting 
line AB at points D and E. Using the straight edge 
draw dbmeters DG and EF, and chords DF and EG. 
From an arbitrarily located point H on line AB draw 
line CH which intersects line EG at point J. Draw 
line DJ which intersects diameter FCE at point K. 
Draw line HK extended to intersect diameter DCG 
at point L. 

Point L b harmoruc to point G with respect to points 
D and C, so that DL:DG = CL;CG. Denote radius 
CG by r, then: 

DL ^ CL ^ DL _ r CD 

^=r®" ~ 2 " 3 3 

Therefore, as radius CF b equal to radius CE, line 
FLR b a median of triangle FDE, and DR = RE. 
Hence, CR is the required perpendicular to line AB. 

Also solved by Matthew Fountain, Robert Bart, 
Winslow Hartford, Ken Rosafo, Phelps Meaker, 
Wilbur DeHart, Mary Lindenberg, Avi Omstein, 
and the proposer. 

Better Late Than Never 

1987 N/D 5. 'Thomas Harriman, Stephen Kanter, 
and Jack Bogdanski have responded. 

1988 JAN 1. James Poitras, Robert Keston, and 
Frank Model note that if the Diamonds split 4-2 and 
the Spade finesse fails, the opponents are likely to 
cash the A and K of Diamonds and then ruff a third 
round. Hence it is belter to play for the drop rather 
than the finesse in Spades. To quote Mr. Poitras, 
"Otherwise, you are playing the suit, not the 
hand." 

F/M 2. The proposer, Frank Rubin, writes that the 
problem was designed to be open-ended and sug¬ 


gests the following avenues for solutions. 

(1) For X =- y = z ” 2, the well-known formula 

(p‘ - fr + “ (p^ + <?^)* 

gives a family of solutions. This can be iterated, 
by setting p ^ ^ and q * 2rs to give so¬ 

lutions of the form + Ir^ <= c^, for all n. 

(2) From 2" + 2" ” 2"^' we can factor n and « + 
1 to get many solutions, like 8’ + 32’ = 16*. 

(3) From 1 + 2’ « 3’, we can multiply by 3’" to get 
(3’)" + (2-3*)’ = 3”*’. 

(4) We can multiply any «* + I)'' = c by 
Similarly, we can multiply any a* + 8 " c* by 

F/M 3. Robert Buegler has responded. 

APR 2. Morton Hecht and Donald Savage have re¬ 
sponded. 

APR 4. Michael Jung has responded. 

M/J SD2. Robert Keston believes that one should 
consider the effect of giving the cube to the oppo¬ 
nent. 

Proposers' Solutions To Speed Problems 

SD 1. The answer is geometric but has little to do 
with the shape of the sails. A square sail can present 
either vertical edge to the wind, but always presents 
the same side. A fore-and-aft sail can present either 
side to the wind, but always presents the same 
edge. 

SD 2. 12. 27 It 9 +9 + 7-+2 
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company are all firmly committed to deliver just-in- 
time. Penalties for failure to deliver JIT ensure that 
commitment. In the case of suppliers, the penalties 
are financial. In the case of individual workers, 
management can drag its heels on requests for 
bathroom relief or vacation, assign additional duties, 
and even apply formal discipline. NUMMl’s rules man¬ 
date discipline—including 
firing—for “failure to main¬ 
tain satisfactory production 
levels.” 

Thus, personal stress as 
well as system stress drives 
production. That is one rea¬ 
son why NUMMl and other 
such operations rely so heav¬ 
ily on a visual display of 
production like the andon 
board. 

’’Autonomation” and 
Technology 


Management by stress takes 
a vulgar Marxist view of the 
relationship between technol¬ 
ogy and extracting the most 
profit from its labor force. 

The focus is on getting rid of 
labor that does not directly 
add value to the product— 
material handling and most 
inspection, repair, and clean¬ 
ing. Automation is never 
adopted for its own sake. A 
machine that replaced a 
production worker but re¬ 
quired an additional electri¬ 
cian to service it would be 
rejected. 

Furthermore, automation must increase manage¬ 
ment flexibility, not decrease it, as can be seen in Mon- 
den’s warning about possible problems: 

Even if the introduction of an automatic machine 
reduces manpower by 0.9 persons, it cannot actually 
reduce the number of workers on the line unless the 
remaining 0.1 person . . . can be eliminated. . . . 

[Also, automation] often has the undesirable effect 
of fixing the number of workers who must be em¬ 
ployed at a given workplace. . . regardless of produc¬ 
tion quantity. . . . 

In both respects the introduction of [automation] 
may actually eliminate the ability to reduce the num¬ 
ber of workers—a matter of some concern, since it 
is always essential to reduce the work-force, especial¬ 


ly when demand decreases. 

While plants following the NUMMl model may re¬ 
ject unproven technologies that require highly skilled 
operators and maintenance backup, they will very 
quickly adopt and adapt technologies proven else¬ 
where. Management-by-stress plants emphasize small- 
scale automation to improve the functioning of the 

system— jikoda or “autono¬ 
mation,” as it is called at 
NUMMl and Mazda. These 
terms refer especially to tech¬ 
nology that detects produc¬ 
tion problems. Autonoma- 
’tion concentrates on such 
devices as those that shut 
down the line if a part is not 
installed correctly. 

At the same time, manage¬ 
ment by stress makes it easi¬ 
er to introduce more 
advanced or larger-scale tech¬ 
nologies. First, since workers 
must do a job in a machine¬ 
like way, management uses 
them as a prototype for au¬ 
tomation. Second, manage¬ 
ment’s ability to flexibly 
assign workers to new duties 
and force “cooperation” 
bypasses many of the usual 
obstacles to introducing au¬ 
tomation. 

Thus, management-by¬ 
stress plants are not likely al¬ 
ternatives to high-tech plants 
even though NUMMl points 
with pride to the fact that it 
has succeeded without the 
most advanced technology. 
While NUMMl does not 
represent the cutting edge in technology, it started 
operation with 170 robots—more than in many tradi¬ 
tional assembly plants. The Flat Rock, Mich., Maz¬ 
da plant is even more modern, and in 1986 Nissan 
management claimed that its Smyrna, Tenn., facility 
had more robots than any other U.S. assembly plant. 
Honda has announced plans to install a new system 
in its Ohio plant to automate 80 percent of vehicle 
assembly and triple productivity. 

Stopping the Line 

“Workers can stop the line.” For those on the assem¬ 
bly line, this promise has come to symbolize the differ¬ 
ence between the team concept and “the old way of 



trice workers must 
do a job in a machine-like way, 
management uses them as a prototype 
for automation. 
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doing things.” And Toyota and NUMMl present such 
power as the foundation of their respect for workers. 
Monden says, “It is not a conveyor that operates men, 
it is men that operate a conveyor.” 

The ability to stop the line is extremely attractive. 
In conventional U.S. auto assembly plants, a worker 
dares to stop the line only in a dire emergency. At 
NUMMl, a worker who is 
making a genuine attempt 
but cannot keep up just pulls 
the stop cord, which results 
in distinctive chimes and 
flashing lights on the andon 
board. If the cord is not 
pulled again within a set time 
to cancel the warning, the 
line will stop. There is— 
supposedly—no penalty. 

This arrangement is even 
written into the contract. 

In fact, during trial and 
training periods, when the 
line is very slow, “the cord” 
seems to benefit everyone. It 
helps workers get assistance 
when problems come up, and 
it helps keep quality high. 

However, once most bugs are 
worked out, the cord can be¬ 
come oppressive. As the line 
goes faster and the whole 
system is stressed, it becomes 
harder and harder to keep 
up. Since tasks have been so 
painstakingly charted, re¬ 
fined, and recharted, 
management assumes any 
glitch is the worker’s fault. 

The chimes and lights of the 
andon board immediately 
identify the person who is not keeping up. 

A worker who is having trouble has four immedi¬ 
ate choices, none good. The first one, stopping the 
line, is likely to attract immediate and unhappy atten¬ 
tion from the group leader, who also feels pressure. 
As a NUMMl manual explains, “The supervisor’s first 
priority is to put the line back into operation as fast 
as possible. Then it is the supervisor’s responsibility 
to find out the real cause of the problem, and take 
countermeasures.” 

Second, a worker can signal the team leader for help, 
but a leader helping one worker is unavailable for 
others—creating peer pressure not to take up too much 
of the leader’s time. Third, the worker can let the job 
go through uncompleted, but then workers down¬ 


stream are certain to pull the cord, again drawing at¬ 
tention to the unfortunate one who fell behind. Fourth, 
the worker can go “into the hole’—move down the as¬ 
sembly line to finish the task. But catching up is hard 
when you’re already working fast, and jobs are so 
tightly charted that working into the hole may mean 
moving into another station, throwing off another per¬ 
son’s pacing. 

A Mazda worker describes 
the Catch 22 in which pull¬ 
ing the cord placed one 
woman: 

She had a hard time one 
day and pulled the stop cord 
several times. The next day 
management focused atten¬ 
tion on her. Several manage¬ 
ment officials observed, and 
they set up a video camera to 
record her work. She found 
herself working further into 
the hole. She worked into the 
hole too far and fell off the 
end of the [two-foot] plat¬ 
form and injured her ankle. 
They told her it was her 
fault—she didn’t pull the stop 
cord when she fell behind. 

In reality, the only solution 
is to keep up, no matter what 
it takes. Some NUMMl wor¬ 
kers use break time or come 
in early to “build stock” or 
get ready. Thus, NUMMl’s 
high productivity figures 
result at least in part from 
pushing employees to work 
overtime for free. 

In the worst cases, 
management installs elec¬ 
tronic supervisors and electric tethers to automate the 
very item—the cord—that was supposed to symbo¬ 
lize workers’ power over production. Toyota has put 
photoelectric cells in some stations that shut the line 
down if a worker fails to complete all operations in 
the allotted time. Similarly, floor-mat sensors auto¬ 
matically stop the line if an operator moves too far 
from the assigned position. 

The Multifunctional Worker 

If just-in-time forbids producing in advance and idle 
time cannot be tolerated, production must be or¬ 
ganized so that jobs can be shifted and adjusted easi¬ 
ly when demand rises or falls. The ease and speed with 



l.he chimes and lights 
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which management-by-stress plants respond to the ups 
and downs of the market contribute greatly to their 
high productivity. 

Such management flexibility requires that workers 
be able to perform many jobs. The common name for 
this is “multiskilling,” but that term, like the team con¬ 
cept in general, is misleading. The essence of mul¬ 
tiskilling is actually the lack of obstacles—such as 
contract provisions, job classifications, or tradition—to 
management’s desire to reassign jobs. Management’s 
bogeyman, “outmoded work rules,” which in tradition¬ 
al plants prevent supervisors from assigning workers 
to several types of jobs at once, must go. 

The plant’s physical layout may also be altered. For 
example, interchangeable assembly-line jobs might be 
arranged in a circular pattern to allow workers to move 
easily from one to another. That layout would help 
management eliminate one worker and redistribute the 
tasks to those remaining. 

Therefore, during hiring management-by-stress 
plants show little interest in applicants’ skills. Produc¬ 
tion jobs that have been carefully broken down into 
simple actions do not require intensive training or 
specialized knowledge, only manual dexterity, physi¬ 
cal stamina, and the ability to follow instructions pre¬ 
cisely. Once hired, workers do not learn new 
marketable skills. Instead, they carry out many ex¬ 
tremely “job-specific” tasks that require only practice 
to do them quickly. 

The idea of interchangeable workers also informs 
the management-by-stress policy on absenteeism. 
NUMMI and Mazda employ no extra staff to cover for 
absentee workers. The team leader must fill in for a 
missing member. But this means that the team leader 
is not available for his or her regular duties, helping 
workers when they need relief. 

Again, stress is crucial. All the difficulties of one 
person’s absence fall on those in daily contact with 
the absentee—the co-workers and immediate 
supervisor—producing enormous peer pressure against 
absenteeism. 

Management’s concern with absenteeism is evident 
even during the hiring process. NUMMl’s application 
form requires workers to specify the number of days 
missed each year for the previous five years and give 
reasons for absences in excess of 10 days per year. 

The total system successfully enforces attendance. 
GM claims around 2 percent unscheduled absentee¬ 
ism for NUMMI, compared with 8.8 percent for the 
whole corporation. 

Personal Stress and Productivity 

Team-concept advocates claim that the dignity of the 
individual is central to their theory. Toyota managers 


call it the “respect-for-human” system, and there is su¬ 
perficial evidence of that respect. Visitors to NUMMI 
are struck by the plant’s atmosphere. Workers are ad¬ 
dressed using courteous language; the factory is clean 
and well lit and seems like a nice place to work. 

But the operation of the plant indicates a very nar¬ 
row notion of humanity: human fulfillment is achieved 
only by striving for management’s goals. A manual 
used at the Michigan Mazda plant warns, “If you are 
standing in front of your machine doing nothing, you 
yourself are not gaining respect as a human being.” 
Mazda tells its workers to arrange their personal lives 
so they can work 10 hours every day although manage¬ 
ment may assign them only 8. Some stress is addressed 
by such things as tool design, yet overall the system 
intensifies stress by continually increasing demands 
on workers and reducing personal control. 

Most of the time, the company’s goals do not en¬ 
tirely mesh with those of individual workers, and then 
choices have to be made. In designing production sys¬ 
tems, do we select one that ensures the most fulfill¬ 
ing, safe jobs or one that emphasizes the corporate 
need to be profitable.^ At NUMMI and other U.S. auto 
plants, UAW leaders, anxious to preserve jobs, advo¬ 
cate the team concept as a way to increase companies’ 
productivity. That relates to job security: management 
has often used the threat of job loss to induce wor¬ 
kers to accept team concept. GM workers in Van 
Nuys, Calif., for example, voted in team concept (by 
a narrow margin) when the company threatened to 
close either their plant or one in Ohio. But for all the 
public talk about the job security the team concept 
was supposed to provide, interviews with NUMMI 
workers reveal that fear of plant closings is still up¬ 
permost in their minds. 

A team structure could be useful to workers on the 
line—if its purpose were to enhance communication 
and coordination among peers. But in most U.S. 
plants, team meetings are simply shape-up sessions 
where a supervisor transmits information on main¬ 
taining quality or announces changes in assignments. 
In evaluating a team system, it is important to ask: 
are team leaders selected by the group, responsible to 
the group, and replaceable by the group? Can the real 
concerns of team members get on the agenda of team 
meetings? Can the group discuss problems without 
the presence of management? Can the group get an 
unsatisfactory supervisor replaced? Does the group 
have real authority? 

The Humanized Workplace 

In asking such questions, we assume that work de¬ 
sign should benefit workers. We believe that the enor¬ 
mous increases in productivity brought about by 
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technology mean we can afford concern for human 
beings, whether or not we achieve the maximum 
productivity or profitability. For example, advanced 
technology can make jobs easier, safer, and more in¬ 
teresting. Computers can honor complex sets of prefer¬ 
ences in assigning jobs and hours and even make 
flextime possible for complicated operations. 

Consider automatic guid¬ 
ed vehicles (AGVs). Instead of 
a fixed assembly line, in¬ 
dividual carriers guided by 
computer programs move the 
car under construction from 
assembly station to assembly 
station. Elaborate AGVs can 
hold a car at different heights 
or angles for different oper¬ 
ations. Computer controls 
track the location, contents, 
job requirements, and 
problems of each AGV. While 
AGVs can simply be sub¬ 
stituted for the traditional as¬ 
sembly line, they could also 
allow breakthroughs in hu¬ 
manizing work. 

Many U.S. auto workers 
first heard of AGVs and team 
production as a Swedish 
method. The Volvo factory in 
Kalmar was reported to have 
found an alternative to the 
boredom of the assembly 
line. In fact, in a different 
context from that in the 
United States—the Swedish 
work force is 90 percent 
unionized—European labor 
organizations have often ad¬ 
vocated team programs, 
reflecting confidence in the 
ability of unions to shape and control them. 

At Kalmar, team production uses an assembly line, 
but car bodies shuttle from station to station on AGVs 
rather than travel on a continuous moving chain. Each 
worker’s job includes varied tasks and takes longer 
than in a U.S. plant. And AGV technology sometimes 
makes it possible for workers to build up a “bank” 
and take a break. A new Volvo plant now under con¬ 
struction at Udevall will use larger teams, and more 
of the car will be assembled at each station. 

A Canadian union report on Kalmar points to 
labor’s involvement in designing the plant. It cites the 
facility’s low noise level, the control teams have over 


their immediate environment, and the ability of teams 
to independently vary their work pace. 

A 1985 report by a Swedish industry-union board 
also pronounced Kalmar generally a success, while in¬ 
dicating that the plant was no final answer: “Even 
though the jobs are consistently given high ratings, 
many employees feel that assembly work gives too little 

room for the exercise of in¬ 
itiative and personal growth 
on the job.” Swedish un¬ 
ionists similarly report that 
the team system has not 
produced a utopia. Man¬ 
agers control the AGVs with 
computers and can make the 
platforms move whether or 
not a worker is finished. 
While experiments with long 
cycle times continue in other 
plants, a 1984 reorganization 
at Kalmar reduced maximum 
cycle times from 20 minutes 
to 4. 

In the United States, the 
few auto companies that have 
displayed interest in the 
Swedish approach have 
kept implementation of it to 
dead-ends and side roads. 
Keith Brooke, a GM 
specialist in quality of work- 
life, describes a mid-1970s 
experiment in which a team 
of four laid out their work 
area and assembled an entire 
van in one location. It took 
about two days to build a ve¬ 
hicle. The workers were so 
enthusiastic that they would 
gather on weekends to iron 
out problems. As each van 
was built, they would place in it a photograph of them¬ 
selves and a letter with their home phone numbers, 
inviting customers to call if they had problems. Brooke 
provides no explanation for why GM dropped the 
project. 

Whatever the virtues of such experiments or the 
Western European versions of team production, they 
are not what U.S. auto companies have in mind to¬ 
day. They are adopting team systems because they be¬ 
lieve they will increase productivity and quality (read: 
profits). NUMMl and other management-by-stress 
plants meet these goals, but at great cost to a humane 
work environment. □ 



In a 1970s GM 
experiment, workers would 
place a photograph of themselves in 
each van they built. 
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HOW JOHN GIBBONS 
RUNS THROUGH 
POLITICAL MINEFIELDS: 


li 


’n the late 1960s the U.S. 

Congress woke up to the 
Vfact that complex matters 
were demanding more and 
more of its attention. The su¬ 
personic transport jet, the anti- 
ballistic-missile system, lead- 
paint poisoning in children: 
how could a body with few 
members trained in science and 
technology evaluate differing 
experts’advice on such issues? Recognizing the 
dilemma. Congress in 1972 created the Office 
of Technology Assessment (OTA). 

OTA is the smallest congressional agency. Yet 
its 140 employees, backed by some 2,000 out¬ 
side experts who provide technical guidance 
and help conduct research, evaluate everything 
from the legality and ethics of unorthodox 
cancer treatments to the cost of policies that 
could slow global climate change. 

In the politically charged climate of Washing¬ 
ton, OTA encounters pressure on all fronts. For 
that reason it’s critical that OTA remain in¬ 
dependent, says John H. Gibbons, the agency’s 
director. In the following interview with Tech¬ 
nology Review editors Laura van Dam and 
Robert Howard, Gibbons describes how his 
agency can conduct unbiased research while 
steering through the political rapids. 

Sometimes the waters are particularly 
treacherous. The release ofOTA’s recent report 


Life 
at the 

OTA 


on the Strategic Defense Initia¬ 
tive (SDI) was delayed by an 
unprecedented nine-month 
classification review at the Pen¬ 
tagon. And even when it final¬ 
ly allowed most of the study to 
be published, the Department 
of Defense gave scant justifica¬ 
tion for its decision to withhold 
three crucial chapters concern¬ 
ing SDTs ability to survive at¬ 
tack. Gibbons explains why the review took so 
long and suggests ways to prevent a similar oc¬ 
currence in the future. 

Both Gibbons and OTA have come a long 
way from their beginnings. In the 1950s Gib¬ 
bons started his professional life as a nuclear 
physicist at Oak Ridge National Laboratory. 
He moved into the political arena after study¬ 
ing energy demand and conservation in the ear¬ 
ly 1970s. OTA got off to a slow start, with two 
directors in five years struggling over the agen¬ 
cy’s mission. When Gibbons joined the agen¬ 
cy in 1979, one congressional board member 
slapped him on the back, wished him luck, and 
told him he was OTA’s last chance. 

Over the last nine years. Gibbons has turned 
the agency into a credible and respected outlet 
for technology-policy studies, churning out an 
average of 20 in-depth reports a year. “I 
couldn’t pay the tuition for the experience I’m 
getting,” he says. 
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II 

H How 

CAN OTA DELVE 
INTO 
CRITICAL 
POLITICAL ISSUES 
AND NOT GET 
BLOWN UP? 

BY NEVER 

GIVING OPINIONS ON 
WHAT SHOULD 
BE DONE. 99 


TECHNOLOGY REVIEW: OTA must find it tricky 
to conduct reputable research within a politi¬ 
cal hothouse such as Capitol Hill. How do you 
work with Congress and not succumb to pres¬ 
sures to support various agendas? 

GIBBONS: You mean, how is OTA able to delve 
into critical political issues and not get blown 
up in the process? 

We work for both parties, and our survival 
depends on our being able to satisfy all the 
stakeholders in Congress. Most congressional 
members welcome scientifically solid informa¬ 
tion. So that’s what we offer them. We have to 
remember that we can never go one step fur¬ 
ther, however, and give opinions on what to do, 
or we would lose our credibility. 

One time in a hearing. Representative Beverly 
Byron (D-Md.) pressed on one of our people 
for his opinion. He so steadfastly held to his 
position—that we can only provide options and 
not make recommendations on specific bills— 
that she stood up and walked out. 

TR: Supposedly, a member of Congress requests 
a study and you decide whether to go ahead 
with the work. But surely there’s more politick¬ 
ing between your staff and Congress. 

GIBBONS: Most often a committee will request 
a project. But sometimes it results from conver¬ 
sations between someone from OTA and a con¬ 
gressional member or staffer. 

There usually has to be a lot of horse trad¬ 
ing about the scope of the study. For example, 
if the Senate Armed Services Committee asks 
for something on arms control, the first thing 
we do is find out not only the committee chair’s 
interest, but also the ranking minority mem¬ 
ber’s interest. Then we go to the other commit¬ 
tees that have jurisdiction—the Senate military 
appropriations subcommittee and similar 
groups on the House side—to find out how they 
would like us to treat the subject. By the time 
we have put a proposal together, we will have 
identified the stakeholders in Congress and 
combined their interests into a single piece they 
can abide by. We try to be an agent of integra¬ 
tion within Congress. 

Of course, that means we’ve got a lot of cus¬ 
tomers out there who will claim that they re¬ 
quested the report. The issuance of a report is 
newsworthy, and such events are currency for 
people who have to get reelected. In one recent 
case, a couple of committees of Congress each 
wanted to release a finished study. Since both 
had a role in requesting the study, they arranged 
for a simultaneous presentation. 

TR: How do you avoid being used unfairly by 
members of Congress? 

GIBBONS: Our congressional board proteas us. 


Its members range from conservative to 
liberal—for example, from Orrin Hatch (R- 
Utah) to Ted Kennedy (D-Mass.). The board 
has six members from each party, and some¬ 
one is always sure to recognize political subtle¬ 
ties in a proposal or study. There’s a political 
Archimedes principle: you stay upright by hav¬ 
ing pressure applied from all sides. 

TR: Has your board ever voted to withhold a 
study? 

GIBBONS: No. But there was one close call. In 
1985, the board voted 7 to 5 to release our first 
major assessment of SDl, which was quite crit¬ 
ical of President Reagan’s plan. Two board 
members felt strongly that it was biased and in¬ 
accurate work. They wouldn’t give us any de¬ 
tails; they just blasted it sideways. But once the 
board members had voted, they all walked away 
from the ruckus. 

They could do that and remain friends be¬ 
cause they had each known about the study 
ahead of time. As long as politicians are not 
caught by surprise, they can handle almost un¬ 
believably bad news with great elan. 

TR: Do other federal agencies ever give you a 
hard time? 

GIBBONS: Yes, every now and then—usually the 
defense or intelligence community. For exam¬ 
ple, it was very difficult to get our hands on 
classified cost estimates when we were research¬ 
ing alternative basing strategies for the MX mis¬ 
sile, a study we finished in 1981. 

It was so difficult that Senator Ted Stevens 
(R-Alaska), who chaired our congressional 
board at the time, publicly criticized then- 
Secretary of the Air Force Verne Orr at a hear¬ 
ing for not giving OTA crucial information. You 
don’t want to do that very often. The same folks 
who get chastised by one of our board mem¬ 
bers are the people we have to work with next 
month on some other projea. 

We also had some pressure from a high- 
ranking individual in the Food and Drug Ad¬ 
ministration (FDA) when we studied the safe¬ 
ty of releasing engineered organisms into the 
environment. He kept saying, to both the pub¬ 
lic and the press, that our draft report was too 
alarmist. He pushed us hard to be more op¬ 
timistic. The final, published report said that 
field testing presented no cause for alarm, but 
that regulators and scientists should remain 
cautious. Our position did not change because 
of the FDA employee’s remarks. We really got 
mad at the interference, because we were criti¬ 
cized publicly before we had come out with our 
findings. Finally, I had several board members 
write the FDA administratpr, telling him to call 
off his dog. We haven’t been bothered by that 
person since. 
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TR: You’ve said OTA is so concerned about not 
appearing to support one side when it comes 
to hot political topics that you make sure each 
position is backed by an equal number of find¬ 
ings in your reports. When has that happened? 

GIBBONS: When we studied the relative value of 
cooperating with the Soviets in energy develop¬ 
ment, we had to make sure we didn’t present an 
odd number of policy options. It was such a 
balanced issue in terms of congressional votes 
that if we had presented three instead of four 
findings, that might have triggered a sense that 
the option in the middle—which was clearly 
neither right nor left—was best. We work hard 
to give equal attention to arguments on both 
sides of issues. 

But OTA will make definitive findings if 
there’s a solid, analytical, objective basis for 
them. In May we released a study on the capa¬ 
bilities of the latest technologies for detecting 
nuclear tests and distinguishing them from 
other explosions. Our numbers concerning the 
force of underground tests that you can moni¬ 
tor with assurance are about 15 times lower 
than what the Reagan administration main¬ 
tains. We expected to get hit around the head 
and shoulders on this, but we were ready to 
stand our ground. 

Foot-Dragging on the Star Wars Report 

TR: Your recent study of SDI caused a lot of 
controversy. Had you ever run into trouble over 
classification before? 

GIBBONS: Few OTA studies require classifica¬ 
tion review. In the last five years only a half- 
dozen of all of our studies have used classified 
information. 

Under the Constitution’s separate-but-equal 
doctrine, the legislative branch can decide for 
itself what should be classified. But our 
philosophy is that while OTA may have some 
strong ideas as to what is secret information, 
we’d rather not trust ourselves—especially if we 
have access to classified information from the 
executive branch. So we always take the advice 
from other agencies seriously, to the point that 
one study was never released. Our master tapes 
were sent to the Pentagon and destroyed. 

TR: What was the topic? 

GIBBONS: Strategic command, control, and 
communication. Just too hot. We made an ar¬ 
rangement with the Defense Department that 
if people within Congress needed to be briefed 
on the matter, DOD would brief them. Charles 
Bowsher, the comptroller general of the Unit¬ 
ed States and head of the General Accounting 
Office, tried to get a copy of the study from me, 
and I couldn’t let him have it. Jack Brooks (D- 


Texas), the powerful chairman of the House 
committee on government operations, wanted 
a copy, and I couldn’t let him have it, either. 

As for delays in classification reviews, the one 
over our recent SDI report was by far the 
longest—nine months. While the SDI organi¬ 
zation (SDIO) had nominal responsibility, the 
whole of the defense community checked the 
study out, including the secretary of defense, 
the armed services, the labs like Livermore and 
Sandia, and the Central Intelligence and 
Defense Intelligence agencies. Some of the 
armed services were willing to sign off on a 
chapter, while another would say the whole 
thing ought to be classified. 

If anyone said no, the draft had to go back 
to the office of the secretary of defense. We were 
caught in the middle of the parade. 

At one point, we thought everybody had 
signed off—and then a new security guy at 
SDIO recycled the draft and found somebody 
new who objected. Finally, after mounting con¬ 
gressional pressure, SDIO argued last spring 
that all but the three chapters on the system’s 
ability to survive attack were unclassified. DOD 
concurred in late May. 

TR: O’Dean Judd, SDI’s chief scientist, said that 
some of the report’s conclusions—such as the 
finding that the SDI software might fail if the 
system were attacked—were overly pessimistic. 
Was that why the review took so long? 

GIBBONS: You always have to worry about 
whether the process at the Pentagon is politi¬ 
cal or strictly pertains to military secrets. 

But 1 see all kinds of evidence that what held 
up the study was simply procedural: sending 
the report to so many parties. In fact, in the last 
round it went back to one agency and they 
reversed their opinion. While the SDIO office 
did suggest some “less pessimistic” wording, I 
don’t believe they tried to hold up the report for 
that reason. 

TR: Did the delay keep Congress from learning 
about your findings during hearings over fund¬ 
ing levels for Star Wars? 

GIBBONS: Technically, no. The classified materi¬ 
al was delivered to Capitol Hill in late August 
of last year, in time for the appropriations hear¬ 
ings. Since every member of Congress is auto¬ 
matically cleared on a need-to-know basis, each 
legislator was theoretically able to read the 
report. But most legislators didn’t, because they 
might forget what was classified and say some¬ 
thing they shouldn’t. Many members wanted 
an unclassified report. And I think properly so. 

TR: Do you know why the last three chapters 
weren’t cleared? United Press International 
quoted an unnamed senior government official 
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as saying that they contain no more secret in¬ 
formation “than the man in the moon.” 

GIBBONS: I agree. The three chapters have been 
thoroughly cleaned. They contain absolutely 
no surprises for the Soviets. You have to ask 
why they’re denied to the American people. 

There is no word, sentence, or paragraph in 
any of those chapters that the Pentagon will 
identify as the classified issue. The defense 
community says it has to do with telling the 
Soviets which possible countermeasures and 
survivability measures the United States takes 
most seriously. 

As far as we’re concerned, this argument is 
extremely fuzzy. We and the Soviets must both 
take all possible countermeasures seriously. 
And 1 believe that a number of people in the 
defense community, including SDIO, agree. 

I’m greatly disappointed that these chapters 
were held back, because the question of surviv¬ 
ability and reliability of countermeasures is at 


the heart of some of the claims and counter¬ 
claims about SDl. If a determined adversary 
can knock down your $5 gadget for $4, then 
you lose. That discussion is the basis of arms 
negotiator Paul Nitze’s arguments about SDl, 
and it’s the crux of the debate that Congress has 
been having over what to do with SDl. 

TR: What lessons do you draw from this 
episode? 

GIBBONS: What happened with the SDl study 
highlights a generic problem between the legis¬ 
lative and executive branches. Constitutional¬ 
ly, they’re separate. But sometimes the 
legislative branch comes to the executive branch 
for a cooperative review of work. This process 
has always been ad hoc. It needs to be codified 
so you know where things are and why they are 
being delayed. And we need mechanisms for 
keeping things on track. 

It would help if there were a process in which 
those who would delete information were ob¬ 
liged to explain and defend their reasoning. It 
would also be a good idea for OTA to work 
directly with an official who had the authority 
to approve substitute language. And it would 
help if there were a mechanism for third-party 
appeal for expediting the review process. 

Time to Get Out the Scalpel 

TR: What issues do you see as especially impor¬ 
tant in the years to come? 

GIBBONS: Up and down the line, OTA will get 
drawn into the argument of how we can surgi¬ 
cally trim the U.S. budget so we cut the fewest 
nerves and blood vessels. OTA is seen as a skep¬ 
tic about big science because it’s always trying 
to figure out how to do something for less. But 
across the board, the United States is going to 
have to grapple with such cost-cutting. 

Take space stations. How do you continue 
U.S. space activities in a productive way but at 
a much lower price? And look at our growing 
problem of paying for health care. How can you 
constrain the rising costs of private health in¬ 
surance and Medicare yet not choke off innova¬ 
tive R&D in health technology? That’s a tough, 
tough issue. 

Another increasingly important issue is how 
the U.S. can get at the international balance- 
of-payments problem. What is our future in 
world trade? We have to remember that part of 
the answer will depend on how much attention 
we pay to social issues such as education. In the 
long term our economic hopes depend on hu¬ 
man resources. So far we haven’t spent much 
time thinking about the social processes by 
which we manage technology. 

The development of more international ef¬ 
forts and agreements is another up-and-coming 
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issue. Consider global climate change. Here in¬ 
ternational agreements are imperative because 
many countries will have to act together if we 
hope to make headway. Or take research at the 
frontiers of technology, such as the proposal to 
map the human genome or develop fusion pow- | 
er. Because of their expense, these projects j 
make sense only if you undertake them globally, j 

And after all, science moves rapidly across in¬ 
ternational boundaries today. If worldwide 
scientific exchange was important when we 
were light-years ahead of the rest of the world, 
it is much more important now that other coun¬ 
tries are coming up with a lot of good ideas, too. 

TR: You must get flak over such notions from j 
people on Capitol Hill. | 

GIBBONS: Some people believe that we should 
go it alone as a matter of national pride. The 
notion stems from the myth that the United 
States has all the good science. I think OTA’s 
reports on the future of fusion energy and high- 
temperature superconductivity showed that 
sucb thinking is stuff and nonsense. First-rate 
work is being done in several countries in both 
of these fields. It’s the same with the supercol¬ 
liding superconductor. Up to the point of 
specific applications, there is mutual self- 
interest in international cooperation. 

And as for seismic verification, if we can 
work with the Soviets—as we are now doing a 
little bit—then we will set an important prece¬ 
dent for the whole world when it comes to 
treaties between wary partners. 

TR: You claimed recently that military defense 
hasn’t really been defense up until now, it’s been 
offense. But you said we could develop systems 
that are truly defensive. What did you mean? 

GIBBONS: Almost every powerful defensive sys¬ 
tem is also a powerful offensive weapon. You 
have to be very imaginative to think up a sys¬ 
tem that is potent yet purely defensive. But it 
can be done. For example, you could devise a 
strategy in Europe to replace tanks with in- 
place antitank weapons. They couldn’t rumble 
across the borders, but they could sure as hell 
destroy a tank when it came within range. And 
suppose both the East and West pulled their 
troops farther from the border so it took more 
time for either side to make a threatening move 
that could trigger a confrontation. 

TR: Yopr broad outlook on technology is a far 
cry from your beginnings. Why did you switch 
from doing science to analyzing the social ef¬ 
fects of technology? 

GIBBONS: My wife keeps asking me that. Some 
of the most enjoyable years of my life were spent 
poking around trying to figure out if we were 




really made of star dust. 

When you’re conducting scientific research, 
the easiest thing is to tackle the technical issues. 
As you move toward the political and social im¬ 
plications, you get nervous because you’re on 
less familiar ground. But 1 slowly got convert¬ 
ed. By the time I was offered this job, I had be¬ 
come convinced that this kind of analytical 
work is an excellent idea. It gives both officials 
and the public better access to knowledge— 
and that’s giving them power. 

At my first OTA congressional board meet¬ 
ing, I had the temerity to quote from a poem 
by Edna St. Vincent Millay: “Upon this gifted 
age in its dark hour, falls from the sky a meteor¬ 
ic shower of facts, they lay unquestioned and 
uncombined. Wisdom enough to leach us of 
our ill is daily spun; but there exists no loom 
to weave it into fabric.” I think that is OTA’s 
job—to weave together all of these marvelous 
and complicated facts in such a way that Con¬ 
gress has access to them. □ 
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Before you buy a luxury car 
that could drive you to the poor 
house, we suggest you read a 
report called The Complete Car 
Cost Guide. 

Compiled by an independent 
research firm, the guide is an 
exhaustive cost analysis of over 
500 different cars from around 
the worid 

O t9M VOiVO NOfTTH AMERICA CORRORATION. 


The bottom line: based on 
purchase price, projected resale 
value and estimated operating cost 
over a five year period Volvo 740 
Series cars were rated among the 
best overall economic values in 
their class.* A class which includes 
some formidable competition, 
including the Acura Legend 
Lincoln Town Car and BMW 325. 


These results simply confirm 
what we’ve said all along. The 
Volvo 740 is the luxury automo¬ 
bile for people who recognize 
the difference between spending 
money, and burning it 


* Luxury car^ under $25,000 as determined by 
IntelliChoice. Inc, San Jose, Ca. Projections made for 
1988 model year automobiles. Actual resale value may 
vary based on condition, mileage, model, options, 
method of sale and other _ 
factors. See an authonzed 

Volvo dealer for details. A car you can believe in. 
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O N November 23, 1987, the day Frank Car- 
lucci was sworn in as secretary of defense, 
his deputy, Howard Taft IV, ordered the 
Army, Navy, and Air Force to each cut $10 billion 
from their original 1989 budget requests. Taft also 
admonished the services to diminish their budgetary 
expectations for the next five years by up to $100 
billion each. After seven years of prosperity, the Pen¬ 
tagon had suddenly entered an era of fiscal austerity. 

Long before that day, it had become obvious that 
Congress would not approve the $332.4 billion in 
fiscal-year (FY) 1989 spending originally requested 
by the Defense Department. With a mounting federal 
deficit and worldwide economic jitters, lawmakers 
were in no mood to accept the 10 percent increase 
sought by the outgoing secretary of defense, Caspar 
Weinberger. And while Weinberger would have bul¬ 
lied Congress to the end, his successor chose a more 
realistic approach. “It is becoming very clear to me,” 
he told a confirmation hearing, “that we may well 
be talking about a different kind of force [than the 


one Weinberger envisioned], at least a different size 
military force.” 

That statement is symptomatic of a new con¬ 
sciousness in Washington. While the early 1980s led 
strategists to believe that anything was possible as 
far as arms procurement was concerned, the 1990s 
are emerging as a time of scarcity. Pentagon officials 
will be forced to make some hard choices among an 
array of formerly untouchable military projects. And 
because each major project has its own constituency 
of contractors, congressional leaders, service chiefs, 
and political groups, we can expect bitter fights over 
each proposed cutback—fights that will raise basic 
questions of national defense and foreign policy. 

Until recently, there has been relative unanimity 
on the basic components of U.S. national security: 
a strong and varied nuclear arsenal able to absorb 
Soviet assaults and strike back with devastating ef¬ 
fect; large, well-equipped conventional forces in 
Western Europe and the Northwest Pacific; and a 
robust capability to patrol and intervene in the Third 
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World, especially the Persian Gulf. As a result of the 
budget crunch, however, U.S. leaders are asking 
what missions can be downgraded or eliminated and 
where it is safe to impose money-saving economies. 

What we face now is an unprecedented debate on 
U.S. security objectives and the size and character of 
the forces needed to carry out policy. Once-sacred 
commitments like those to NATO and Japan are 
being reexamined in light of the vast imbalance be¬ 
tween U.S. defense spending and that of affluent al¬ 
lies. Strategists are also questioning the need for a 
mammoth nuclear arsenal and an expanding fleet of 
costly supercarriers. 

In dispute are such critical issues as how threat¬ 
ening Soviet forces should be viewed in the Gor¬ 
bachev era, and how to rate the threat posed by other 
possible adversaries, including China, Cuba, Iran, 
Libya, and North Korea. Now that the Intermediate- 
Range Nuclear Forces (INF) treaty has been signed, 
policymakers are also reconsidering the emphasis 
placed on nuclear versus non-nuclear arms, as well 
as reevaluating the role of costly sophisticated weap¬ 
ons that do not always live up to expectations. To 
a great extent, the decisions on such matters will 
determine the type of military this nation deploys in 
the 1990s and beyond. 


MICHAEL KLARE is the Five-College Associate Professor of Peace 
and World Security Studies, based at Hampshire College. He is the 
author of several books on U.S. foreign policy and the co-editor of Low- 
Intensity Warfare (Pantheon, 1988). DAVID CALLAHAN is a spe¬ 
cialist on the politics of arms control. His articles have appeared in the 
Foreign Service Journal and the Christian Science Monitor, and he is 
completing a political biography of Paul Nitze for Harper & Row. 


Zero-Growth Realities 

The 1988 presidential election will resolve some 
questions. Vice President George Bush and Governor 
Michael Dukakis disagree on many key defense is¬ 
sues—Bush, for instance, has far greater confidence 
in Star Wars, while Dukakis would put more em¬ 
phasis on conventional forces in Europe. 

However, the election won’t settle everything. 
Many of the most important questions will be de¬ 
cided by the state of the economy and by how con¬ 
cerned the public is about military threats (especially 
from the Soviet Union) in the face of other problems 
such as AIDS and U.S. trade competitiveness. If the 
deficit remains large and no new military crisis ap¬ 
pears, defense spending will probably be relatively 
static. Thus, the next administration—Democratic 
or Republican—will face a grueling struggle between 
competing military priorities. 

Since this is a transitional year, Carlucci did not 
attempt to resolve such major differences. Instead, 
he has distributed the fiscal 1989 cuts more or less 
evenly throughout the military establishment, re¬ 
questing a S299.5 billion allocation that would re¬ 
duce troop strength by 36,000 and eliminate 18 
mostly minor weapons programs. 

While this no doubt represents a serious blow to 
services accustomed to large annual increases, one 
should not conclude that the United States is about 
to witness an erosion of military strength. The FY 
1989 Pentagon budget is still 39 percent higher than 
that of 1980. Between 1981 and 1987, the Defense 
Department took in $410 billion more (in constant 
1988 dollars) than it would have received had spend¬ 
ing remained at the 1980 level. This windfall enabled 
the services to acquire a cornucopia of sophisticated 
weapons, including tanks, personnel carriers, air¬ 
craft, helicopters, ships, and missiles. Moreover, 
Carlucci’s proposed annual increases of over 2 per¬ 
cent per year in uninflated terms would push military 
spending to $370.2 billion in 1993. 

Congress will no doubt resist even modest in¬ 
creases. If the deficit doesn’t fall in accordance with 
the Gramm-Rudman-Hollings Act, defense appro¬ 
priations could be automatically “sequestered,” or 
cancelled. Unless Congress approves new taxes or 
the economy surges, therefore, the best the military 
can expect is zero growth in real, uninflated dollars. 
“Even under the most optimistic scenario,” Sen. Sam 
Nunn (D-Ga.) observed in February, “it is difficult 
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to see how defense spending will increase more than 
enough to cover inflation over the next several 
years.” This is sobering news for the Pentagon, es¬ 
pecially coming from someone with the hawkish sen¬ 
sibilities of the Senate Armed Services Committee 
chairman. 

The military has greeted its immediate setback 
with understandable dismay. “The Crash of ’89,” 
Army magazine called it, observing that the Army 
“has been compelled to retreat from the budgetary 
high ground of the mid-1980s.” Yet senior Pentagon 
officials still appear to believe that Congress can be 
coaxed into approving dozens of new high-priced 
weapons. Far from retrenchment, the 1989 budget 
would continue development of several costly items 
whose full-scale procurement would add hundreds 
of billions to future requests. This category includes 
the MX “rail garrison” missile-basing system, B-2 
“stealth” bomber, Trident-II submarine-launched 
ballistic missile, SSN-21 nuclear attack submarine, 
advanced tactical fighter, V-22 Osprey tilt-rotor air¬ 
craft, and C-17 cargo plane. 

In fact, the simultaneous development of these 
programs would make a zero-growth regime far 
more painful to the Pentagon, if not to security, than 
it might appear at first. Because the Pentagon did 
not eliminate any “big ticket” items in FY 1989, all 
of these weapons programs will be competing with 
one another for scarce funds in the years ahead. 
What appears inevitable, therefore, is a clash be¬ 
tween the defense establishment’s procurement pol¬ 
icies and economic reality. Something will have to 
give. Administration and congressional leaders will 
have to look very hard at current military programs 


and begin weeding out those that cannot be fully 
justified. 

To further complicate matters. Congress and the 
Pentagon must deal with the continuing fallout from 
the massive military procurement scandal. Although 
the full dimensions of the scandal are not yet known, 
many leading defense contractors appear to have had 
extensive dealings with Pentagon consultants— 
many of whom formerly served in high Defense De¬ 
partment positions—who employed bribery and 
“old boy” connections to obtain classified data on 
military contract negotiations. That data reportedly 
was used to rig research and production bids on 
major weapons systems. Many of the programs thus 
tainted—including the B-2 bomber, advanced tac¬ 
tical fighter, and V-22—already face stiff battles over 
future spending levels. How the scandal will affect 
individual projects cannot now be determined; it is 
certain, however, that revelations of this sort will 
intensify the debate over military appropriations. 

In the impending battle, each service is likely to 
tout the unique importance of its own activities and 
to dismiss or deride the corresponding claims of its 
competitors. “As you go into a budget freeze or a 
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budget decrease,” former Army chief of staff Gen. 
Edward C. Meyers pointed out last November, “the 
services immediately start feeding on each other like 
a pack of piranhas.” Recent reforms of the joint 
chiefs of staff have supposedly eliminated internecine 
struggles, but few observers question the intensity of 
the approaching contest. 

Star Wars 


Whatever the final amount, the program won’t 
proceed at the pace sought by the president. Gov. 
Dukakis has made no secret of his opposition, calling 
Star Wars “a fantasy, a technological illusion”; 
Bush, while promising “to pursue and support fully 
the Strategic Defense Initiative,” is not likely to give 
SDI the attention lavished on it by his current boss. 

Both fiscal and technical impediments are slowing 
SDI’s growth. Congress will not vote higher sums 
for a controversial program when any increment 
would have to be balanced by cuts in established 
military hardware. That reluctance is compounded 
by skepticism regarding SDI’s technical feasibility. 
Most recently, studies by the congressional Office of 
Technology Assessment and the Defense Science 
Board have highlighted concerns about the ability of 
computer systems to control all the sensors, relay 
stations, and weapons platforms to be incorporated 
in the finished SDI network. 

At this point, few policymakers call for canceling 
SDI altogether. Rather, the consensus seems to be 
that research should proceed at its current rate, and 
that space-based testing—especially of systems that 
could violate the 1972 Anti-Ballistic Missile 
Treaty—should be postponed to the mid or late 
1990s. Depending on who gets elected to the White 
House in November, SDI research could be con¬ 
strained further or pumped back up, but Star Wars 
funding is unlikely to reach the astronomical levels 
anticipated a few years ago. 


The first battleground is likely to be the controversial 
Star Wars program, since 1983 the most costly item 
in the Pentagon’s R&D budget. No recent military 
program has received as much presidential support 
as the Strategic Defense Initiative (SDI), as the pro¬ 
gram is termed in Washington. Since 1983, Reagan 
has thrown his full weight behind SDI, even though 
many analysts think it will never work and imperils 
the chances for a major strategic-arms agreement. 

All top Pentagon officials have expressed firm sup¬ 
port for SDI. Affirming that it “is our best hope to 
protect our allies and ourselves from the specter of 
nuclear destruction,” Carlucci requested $5.03 bil¬ 
lion for Star Wars R&D in FY 1989—$1.7 billion 
below the original Pentagon projection, but a 23 
percent real increase over 1988. The House reduced 
the figure to $3.5 billion, while the Senate approved 
$4.55 billion. A conference committee compromised 
at $4.1 billion. 


Land-Based Missiles 

After Star Wars, the most hotly debated weapons 
issue could be the choice of a land-based intercon¬ 
tinental ballistic missile (icbm) system for the 1990s 
and beyond. In the running are the mx rail-garrison 
system, composed of multiple-warhead missiles 
placed on railroad cars, and the Midgetman, or small 
intercontinental ballistic missile (sicbm) that would 
be carried on armor-plated trucks. Both systems are 
mobile, offering some protection against a Soviet 
strike aimed at our land-based missiles. They differ 
in their retaliatory capabilities: the MX could launch 
up to ten warheads at separate targets, while the 
Midgetman could fire only one. 

Originally, the Defense Department intended to 
proceed with both systems—the 1988 budget in¬ 
cluded $1.27 billion for the MX and $682 million 
for the Midgetman. However, economic realities in- 


S6 OCTOBER 1988 


PHOTOS; DOD 














tervened, and the Pentagon had to choose. “It’s no 
secret,” Carlucci said, “that we in this building feel 
that two such systems, given the resource con¬ 
straints, are unaffordable.” He opted for the more 
completed and powerful system, the mx. The Pen¬ 
tagon requested $1.68 billion for it in FY 1989, re¬ 
taining $200 million for R&D on the Midgetman. 

Many Democrats think Carlucci made the wrong 
choice. Long opposed to the highly accurate, war¬ 
head-laden MX as a potential offensive, first-strike 
weapon, they have advocated the less threatening 
Midgetman. A smaller missile, they argue, would be 
more mobile and hence better able to survive an 
attack. The Midgetman would “ensure that there is 
never a payoff for either side to strike first with 
nuclear weapons,” the Democratic Policy Commis¬ 
sion affirmed in 1986, reflecting the views of senior 
party officials. The Democratic-controlled House 
voted to reverse the priorities, providing $600 mil¬ 
lion for the Midgetman and $100 million for the mx. 
The Senate voted full support for the mx, and a 
conference committee decided to award each system 
$250 million, with another $250 million set aside 
for whichever missile the next administration favors. 

With Democrats behind the Midgetman and Re¬ 
publicans for the MX, Congress is headed for a show- 
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down after November’s presidential and legislative 
elections. A Dukakis victory would probably doom 
the rail-garrison mode but not necessarily ensure the 
Midgetman’s triumph. A Bush victory would boost 
the MX but not necessarily kill the sicbm. 

The 600-Ship Navy 

Other than SDI, the U.S. Navy has been the principal 
beneficiary of the Reagan buildup. Now, however, 
a struggle over naval spending is likely to be joined 
by a vigorous debate over strategy. 

For the time being, fiscal austerity has brought 
about few changes in Navy planning. As Carlucci 
stated in his budget message, “Our [naval] force ob¬ 
jectives are essentially unchanged from those estab¬ 
lished seven years ago.” In 1980, the United States 
had about 480 ships at sea; today there are 580. The 
$485 billion spent on shipbuilding over seven years 
has bought 2 carriers, 3 reactivated battleships, 14 
cruisers and destroyers, 30 frigates, and a wide as¬ 
sortment of advanced aircraft and missiles. Retiring 
16 older frigates will only temporarily defer the Na¬ 
vy’s long-cherished sea power of 600 ships. 

The Navy’s ambitions are outlined in its 1988-92 
shipbuilding plan, which calls for 99 new vessels— 
5 Trident ballistic missile submarines, 15 attack sub¬ 
marines, 3 carriers, 23 cruisers and destroyers, and 
a host of lesser warships. The 1988 budget alone 
allocated some $13.3 billion for 2 aircraft carriers, 
5 cruisers, and 8 other ships, and the FY 1989 budget 
contains $8.3 billion for 17 new ships. 

The long-term fiscal implications of this plan are 
clear. The Navy will be committed to obtaining per¬ 
sonnel, weapons, electronic gear, and supplies for at 
least two dozen additional ships. The costs will be 
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staggering. For example, each Nimitz-class nuclear 
carrier must be equipped with 90 aircraft, dozens of 
missiles, and 6,000 sailors—all of which will have 
to be accounted for in future budgets. It is hard to 
imagine how the Navy will adapt to static budgets. 

Thus the next administration will face difficult 
choices. Bush, with his background as a naval pilot 
during World War II and his strong loyalty to the 
Reagan military agenda, is likely to reaffirm the 600- 
ship goal. Dukakis, however, appears ready to 
slacken the buildup and forego further procurement 
of costly vessels like the Aegis-type guided-missile 
cruiser, a $1 billion floating computer system. (The 
Vincennes, involved in the July shoot-down of Iran 
Air flight 655, was a cruiser of this type.) Dukakis 
has also expressed doubt about another pet Navy 
project: “\>(Tiat good does it do to build two addi¬ 
tional carrier battle groups at a cost of $18 billion 
each when we don’t have enough munitions for the 
thirteen we already have?” 

Underlying the funding question is growing doubt 
about the Navy’s 1980s military doctrine. The so- 
called maritime strategy, propounded by Reagan’s 
first Navy secretary John F. Lehman, Jr., emphasizes 
supercarriers and other combat ships designed for a 
direct war with the Soviets. But such vessels remain 
vulnerable to precision-guided munitions. And in 
stressing carriers, the Navy has neglected less glam¬ 
orous functions such as minesweeping, escort ser¬ 
vice, and amphibious warfare—leading to persistent 
difficulties in the Persian Gulf. 

Conventional Forces for Europe 

Like the Navy, the Army faces a fundamental debate 
over its roles and missions. To a great extent, this 
debate hinges on the troop commitment to NATO. 
Representing the largest overseas deployment of U.S. 
ground forces, NATO accounts for about 40 percent 
of the 1989 U.S. defense budget—$120 billion. 

The NATO debate harbors two contradictory im¬ 
pulses. On the one hand, many policymakers argue 
that bolstered conventional forces must compensate 
for the nuclear arms eliminated under the INF 
Treaty. Others insist on lowering U.S. troop levels 
to reduce the budget deficit and prod our allies into 
assuming more of the cost of defending Europe. 
Caught between these opposing views is the Army, 
which seeks to evade the budget axe long enough to 
complete a modernization program begun in 1975 


to replace Vietnam-era equipment. 

NATO’s historic policy has been to offset assumed 
Soviet superiority in conventional forces with U.S. 
nuclear weapons. Accompanying each effort to di¬ 
minish the West’s reliance on nuclear weapons has 
been a cry for a corresponding increase in NATO’s 
non-nuclear capabilities. The INF Treaty has proved 
no exception to this rule: although the Soviet Union 
will dismantle more nuclear missiles than will the 
United States, both presidential candidates have 
urged a buildup of conventional forces. 

Many proposals emphasize super-sophisticated 
weapons and electronic devices based on so-called 
emerging technologies (e.t.). These systems include 
“smart” missiles and projectiles that can home in on 
targets, as well as advanced radars and sensors to 
pinpoint enemy locations. Development of such 
technology was a major recommendation of the U.S. 
Commission on Integrated Long-Term Strategy, a 
blue-ribbon panel assembled by the Pentagon and 
the National Security Council. “We must diversify 
and strengthen our ability to bring discriminating, 
non-nuclear forces to bear,” the commission noted 
in its 1988 report. Discriminate Deterrence. “To this 
end, we and our allies need to exploit emerging tech¬ 
nologies of precision, control, and intelligence that 
can provide our conventional forces with more se¬ 
lective and more effective capabilities.” 

Such initiatives should find particular favor with 
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Dukakis, who has called for a “conventional defense 
initiative” aimed at “applying advanced technology 
to the challenge of fighting and winning a conven¬ 
tional war.” However, the Army will argue for a 
stretched-out development of e.t. weapons, pushing 
their full-scale production into the distant future. 
The problem is that new high-tech weaponry will be 
expensive. To overcome advanced Soviet defenses, 
proposed e.t. weapons like the Army tactical missile 
system and the sense-and-destroy armament will 
need to be highly accurate—a capability that cannot 
be generated cheaply. Their rapid development and 
production would divert funds from such basic hard¬ 
ware as the M-1 Abrams tank, the M-2/M-3 Bradley 
fighting vehicle, and the AH-64 Apache helicopter. 

On the issue of getting other nations to share the 
defense burden, faster action is likely. With the large 
U.S. trade imbalance vis-a-vis Japan and Western 
Europe, Congress is increasingly anxious to redis¬ 
tribute defense tasks among the allies. Both presi¬ 
dential candidates have expressed support for such 
action. 

Buttressed by this consensus, several members of 
Congress introduced amendments to the 1989 de¬ 
fense bill that would have reduced U.S. troop 
strength in Europe or otherwise pressured the allies 
into assuming a larger defense role. No punitive 
measures received a majority, but a “sense of Con¬ 
gress” motion calling for diplomatic pressure passed 
unanimously. 

With a consensus but no firm action, the issue will 
command considerable attention in the year ahead, 
and any increases in Army spending will probably 
be linked to progress on it. “Equitable defense bur¬ 
den-sharing is a theme that must be addressed,” Rep. 
Andy Ireland (R-Fla.) affirmed in March, “or the 
U.S. Congress is not likely to go along with any new 
plan for conventional-force increases.” 

Low-Intensity Conflict 

Questions about the size of U.S. conventional forces, 
as well as about the probable nature of future threats 
to U.S. security, also arise in the increasing attention 
being paid to the doctrine of “low-intensity conflict” 
(lic), or combat against guerrillas, terrorists, and 
other irregular forces. Lie operations were a mar¬ 
ginal military responsibility after the U.S. defeat in 
Vietnam, but they have resurfaced as a major Pen¬ 
tagon concern in response to growing disorder in the 
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Third World, “lic is one of the most serious chal¬ 
lenges to our security that we face today,” Carlucci 
has warned, “and our survival and well-being could 
depend on how we comprehend the threat and re¬ 
spond to it.” 

Such an appraisal does not suggest that any single 
incident is critical, but rather that the collective im¬ 
pact of many disorders and Third World insurgen¬ 
cies could damage U.S. security. The Commission 
on Integrated Long-Term Strategy has warned of “an 
adverse cumulative effect on U.S. access to critical 
regions, on American credibility among allies and 
friends, and on American self-confidence.” Unless 
checked, this profusion of local conflicts “will grad¬ 
ually undermine America’s ability to defend its in¬ 
terests in the most vital regions, such as the Persian 
Gulf, the Mediterranean, and the Western Pacific.” 

Lie strategists want a more active U.S. military 
posture in the Third World, plus a buildup of “power 
projection” forces—carrier battle groups and other 
forces configured for rapid insertion into distant con¬ 
flicts. Carlucci has called for the continued expan¬ 
sion of these forces, particularly aircraft carriers, 
amphibious assault vessels, and long-range transport 
systems. He has also stressed revitalizing special-op¬ 
erations forces—the Army’s Green Berets, the Na¬ 
vy’s SEALS, the multi-service Delta Force, and other 
commando-type formations. Finally, suggesting that 
the primary effort in countering an insurgency must 
be borne by the affected government, he has pro¬ 
posed an increase in military aid to vulnerable Third 
World regimes. 

These initiatives have encountered a mixed recep¬ 
tion on Capitol Hill. Unquestionably, lawmakers 
want the Pentagon to conduct a more vigorous de¬ 
fense against terrorism and international drug smug¬ 
gling. On the other hand, most shudder at anything 
that smacks of Vietnam-style intervention. Thus 
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Congress has resisted sharp increases in military aid 
to troubled Third World countries such as Honduras 
and the Philippines, and slowed procurement of the 
C-17, intended for long-range transport of bulky 
military hardware. With such conflicting impulses, 
lawmakers are unlikely to consistently support a sig¬ 
nificantly expanded military presence in the Third 
World, as is illustrated by periodic votes against di¬ 
rect U.S. military intervention in Central America. 

Congressional ambivalence is mirrored in state¬ 
ments by the presidential candidates. While both 
Bush and Dukakis have called for vigorous efforts 
to protect U.S. citizens from terrorism, neither has 
been specific about the circumstances that would 
lead him to order troops into combat. Presumably, 
Bush would continue the sort of activities conducted 
by Reagan—strong support for the contras, military 
pressure on Col. Muamar Qaddafi of Libya, and a 
conspicuous naval presence in the Persian Gulf. Du¬ 
kakis, for his part, has promised to bar military aid 
to the contras and seek international mediation of 
the Iran-Iraq conflict. But he has not ruled out mil¬ 
itary intervention in regional strife. 

Fighters and Bombers 

In contrast to the sharp debate over Army and Navy 
strategy, the Air Force faces largely a fiscal and tech¬ 
nological quandary. For years, the pride of the U.S. 
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military has been its advanced fighters and bomber 
aircraft, and the choice here is between a shrinking 
Air Force and one composed of less-capable aircraft. 

Superiority in this age of sophisticated electronics 
and exotic alloys carries a steep price tag. A new F- 
14 Tomcat fighter costs $32 million, compared with 
$9 million (in 1988 dollars) for a Vietnam-era F-4 
Phantom. The advanced tactical fighter (atf), a fu¬ 
turistic aircraft employing advanced electronics and 
“stealth” (radar-deflecting) materials, is expected to 
cost at least $40 million each. Clearly, the Pentagon 
cannot purchase F-14s, let alone atfs, at the same 
rate it acquired F-4s. 

In 1988, Carlucci chose quality over quantity. The 
Air Force will lose one and a half tactical combat 
wings in 1989 (about 120 planes), and the Navy will 
lose one carrier wing. In addition, procurement of 
F-15 Eagle fighters will decline from 42 in FY 1988 
to 30 in 1990. At the same time, the budget steps 
up ATF spending from $489 million to $702 million 
in 1989. 

Although matters appear settled for this year, the 
next administration is left with a painful situation. 
If the Air Force proceeds to buy $40 million planes, 
it will be impossible to avoid further reductions in 
operational strength. Despite cuts this year and next, 
the Air Force will have 35 tactical fighter wings, and 
an almost certain point of contention will be the 
prudence of returning to the 1980 level of 26 wings. 
Such a move would free enough resources to con¬ 
tinue to develop the atf but would diminish overall 
combat capacity. On the other hand, a decision to 
maintain current force levels would almost certainly 
require canceling the atf and buying fewer numbers 
of existing aircraft. 

The next administration will also have to wrestle 
with the thorny issue of the B-2 stealth bomber. Long 
heralded as the technological answer to Soviet air 
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defenses, the radar-deflecting B-2 will be the costliest 
plane ever built—about $500 million each. Propo¬ 
nents argue that the B-2 is needed to attack mobile 
Soviet missiles in the event of a prolonged nuclear 
conflict. Critics call that idea ludicrous: “The main 
weak point in the Pentagon’s plan is the idea that 
America, devastated by nuclear explosions and ra¬ 
dioactive fallout, would be able to [use the B-2] to 
sustain a prolonged nuclear war,” Michael Brower 
of the Union of Concerned Scientists has argued in 
the New York Times. 

Both candidates have supported R&D on stealth 
technology, but neither has committed himself to 
firm B-2 production schedules. “I support continued 
development of the stealth bomber,” Dukakis has 
hedged, “but a final decision on stealth production 
will depend on its affordability [and] on a careful 
assessment of whether the stealth can perform its 
mission effectively.” The “affordability” question 
will also confront Bush, whatever his preferences, so 
we can expect soul-searching on the B-2 no matter 
who goes to the White House in January. 

Preserving the Empire 

These are some of the most important issues facing 
Congress and the nation, but not the only ones. In¬ 
deed, the range of debate on defense and security 
policy is extraordinary. Some disarray is to be ex¬ 
pected at the end of a period as dramatic as the 
Reagan era, but the current discord represents a 
deeper uncertainty—a fundamental questioning of 
principles that have governed defense policy for 40 
years. For the first time, many policymakers are ex¬ 
pressing serious doubts about such previously un¬ 
touchable suppositions as the need for a large arsenal 
of offensive nuclear missiles, the maintenance of a 
large U.S. troop presence in NATO and South Korea, 
and the deployment of U.S. ships and combat forces 
in troubled Third World areas. 

The questions arise amidst a perceived decline in 
U.S. power. Prompted by the stock-market crash, 
these anxieties have gained enormous impetus from 
Yale professor Paul Kennedy’s best-seller The Rise 
and Fall of the Great Powers. Drawing heavily on 
the histories of classic European empires, he argues 
that a great power declines when the costs of its 
overseas commitments exceed the capacity of its eco¬ 
nomic system. “As the relative economic strength of 
number-one countries has ebbed, the growing for¬ 
eign challenges to their position have compelled 
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them to allocate more and more of their resources 
in the military sector.” This has squeezed out pro¬ 
ductive investment and led to “a downward spiral 
of slower growth, heavier taxes, deepening domestic 
splits over spending priorities, and a weakening ca¬ 
pacity to bear the burdens of defense.” 

Kennedy’s observations “are circulating every¬ 
where in Congress,” Sen. Timothy E. Wirth (D- 
Colo.) has observed. “They are referred to in hear¬ 
ings on and off the floor.” At Kennedy’s appearances 
on Capitol Hill, the questions have all circled around 
one concern: what can be done to allay the symp¬ 
toms of decline. His consistent response: the United 
States must reduce its military expenditures or com¬ 
pel its allies to assume more of the burden. 

Since Japan and the NATO countries appear as 
unlikely as the United States to increase defense 
spending, pruning military programs and commit¬ 
ments appears increasingly vital. Following a period 
of unprecedented affluence, this will prove especially 
painful for military leaders. In their frenzy to pre¬ 
serve favored weapons, service officials are likely to 
fight one another over every dollar in the diminishing 
pot. Rather than undergo a vicious internecine strug¬ 
gle, we should seize the opportunity to adopt a de¬ 
fense more in line with our needs and capabilities. 

There are some who will argue that U.S. global 
responsibilities remain essentially unchanged, that 
we must preserve our existing forces even if it means 
scrimping in other areas. This is the preferred so¬ 
lution of the Commission on Long-Term Integrated 
Strategy. But the world has changed, and in some 
fundamental ways. Increased allied capabilities and 
a less threatening posture in Moscow mean the 
United States can devote more resources to other 
national needs—especially to revitalizing the sagging 
industrial infrastructure. The specifics of the shift 
will require close consultation between Congress and 
the next administration, but whatever the outcome 
in November, domestic and international realities 
favor such an approach. □ 
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The Search for the 
Invisible Universe 


BY DAVID GRAHAM 


F or centuries, astronomers have assumed that 
the matter they can see in galaxies is the stuff 
of which the universe is made. And with good 
reason: the rest of space appears to be void, neither 
absorbing nor emitting li^t, heat, x-rays, radio 
waves, or microwaves. But, in fact, as much as 99 
percent of all matter may be fundamentally different 
from the atoms that allow stars to shine. 

According to recent surveys of hundreds of gal¬ 
axies, what scientists commonly call dark matter 
might be generating ten times the gravitational force 
that stars alone could account for. This tremendous 
gravity is now thought to be responsible for the 
shape and rotational speed of spiral galaxies includ¬ 
ing the Milky Way. 

Scientists at the intersection of three disciplines— 
astronomy, physics, and cosmology—have proposed 
a variety of theories to explain the nature of dark 


Scientists agree that 
most cosmic matter is missing. 
Now they have to figure out 
how to find it. 
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matter. Some point to the possibility of stars too dim 
to detect with even the most powerful telescopes. 
Others speculate that a host of exotic infinitesimal 
particles known as wimps —“weakly interacting 
massive particles”—pervade the universe. Resolving 
the issue means devising a way to find and measure 
dark matter. This could elucidate several fundamen¬ 
tal questions about the development of the universe, 
including how galaxies formed. What may emerge 
is a revolution in scientific thought on the same scale 
as the heliocentric model of Copernicus or the 
atomic model of quantum physics. 

The Mystery of the Missing Mass 

One of the first indications that some of the uni¬ 
verse’s mass might not be accounted for came in 
1933, when astronomer Fritz Zwicky analyzed pho¬ 
tographs of the Coma galaxy cluster. By measuring 
how the light from the galaxies in the cluster moved 
to the red end of the color spectrum—a stretching 
of the light’s wavelength known as a Doppler shift— 

Zwicky calculated that 
the galaxies were mov¬ 
ing rapidly and should 
have been drifting far¬ 
ther and farther apart. 
Instead, they were 
swarming together un¬ 
der the influence of an 
unknown gravitational 
attraction much 
stronger than the mass 
of their stars could have 
generated. Zwicky 
Boldly argued that the 
galaxies must be sur¬ 
rounded by some other 
kind of matter. But the 
cluster was so distant 
that many technical 
questions about his data 
cast doubt upon his 
theory. The subject of 
missing mass lay largely 
unexamined for the next 

40 years. 

By the mid-1970s, better telescopes made astro¬ 
nomical observations far more reliable. And numer¬ 
ous studies of both individual galaxies and galaxy 
clusters suggested similar exaggerated gravitational 
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forces. Spiral galaxies like the Milky Way pose a 
simple example. Calculations using Newton’s law of 
gravity predict that stars in the exterior arms should 
be moving more slowly than those in the body of 
the galaxy, since there are fewer stars in the arms 
and therefore less mass. However, in a study of over 
150 galaxies, Vera Rubin of the Carnegie Institution 
in Washington discovered that the rotation of the 
outer stars is surpris¬ 
ingly fast. Estimates are 
that individual galaxies 
must have from 5 to 10 
times the mass of their 
shining stars to account 
for the observed speed 
of rotation. The gravity 
in galaxy clusters indi¬ 
cates the presence of 
dark matter 10 to 20 
times the mass of the 
visible matter. Accord¬ 
ing to Princeton physi¬ 
cist Jeremiah ©striker, 
spiral galaxies would 
collapse into bar shapes 
were there not a sphere 
of dark matter sur¬ 
rounding them. 

From Proton to 
Grapefruit in 10"” 
of a Second 

Some think dark matter might simply consist of stars 
too faint to be detected by existing telescopes. These 
cool, dim stars—so-called brown dwarfs, one-tenth 
to one-hundredth the mass of the Sun—might re¬ 
semble the gaseous planet Jupiter. Enough of them 
dispersed throughout a galaxy could provide the ex¬ 
tra mass necessary to generate observed gravitational 
forces. Yet about 1,000 of these stars would be nec¬ 
essary for each visible star—about 100 trillion per 
galaxy. 

Another source of dark matter might be black 
holes, intense vortices of gravity from the collapse 
of massive hydrogen stars formed in the early uni¬ 
verse. Black holes should be detectable, since matter 
drawn into their gravitational field would heat up 
and emit x-rays. But so far, extensive x-ray searches 
have not identified any black holes. While there is 
some evidence for about six possible candidates in 
our own galaxy, scientists estimate that billions 
would be necessary to account for the missing mass. 
What’s more, popular new theories in particle phys¬ 
ics and cosmology indicate the existence of dark mat- 
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WHERE IS THE DARK MATTER? 
Scientists' Leading Candidates 


MASS AND 


CANDIDATE 


DESCRIPTIDN 

PREDDMINANCE 

Conventional atomic 
matter that could account 
for mass 10 times that of 
the visible stars; 

Brown dwarf stars 

Formed alongside Ihe luminous 
stars, these dim stars, about 
the size of Jupiter, would not 
be massive enough tor nuclear 
fusion to lake place. Thus, their 
radiation would be too dim to 
detect with current telescopes. 

100 trillion per 
galaxy, or 1,000 
for each star. 


Black holes 

These intense vortices of grav¬ 
ity resulted from the implosion 
of hydrogen stars ten times the 
mass of our Sun. which were 
the first stars formed in the uni¬ 
verse. Scientists have identified 
only two good candidates for 
black holes in the Milky Way. 

100 billion 
per galaxy. 

Weakly interacting 
massive particles (WIMPs) 
that could account for 
mass 100 times that of 
the visible stars: 

Neutrino 

Known to exist; thought to have 
been created one second after 
the big bang. 

Mass about 

1 20.000 that of the 
electron; about 100 
million per cubic 
meter of space. 


Axion 

Predicted by theory, created 

10'" of a second after the 
big bang. 

Mass about 10 '' 
that of the electron, 
the lightest of the 
WIMPs: 100 trillion 
per cubic meter of 
space. 


Supersymmetric 

Predicted by theory, created 

10 '” of a second after the 
big bang. 

Mass about 5,000 
times that of Ihe 
electron, the heavi¬ 
est ot the WIMPs; 
one per cubic meter 
of space. 


The stars in the exterior arms 
of spiral galaxies like the one 
above rotate taster than Netvton's 
law of gravity predicts. This fact 
has led many scientists to believe 
lhat dark matter exists. Some 
physicists even argue that with¬ 
out dark matter, spiral galaxies 
would collapse into bar shapes. 




SIMULATION: 

HOT DARK MATTER 
WITH COSMIC STRINGS 


Above left: This map ol 106S galaxies 
in a portion of the universe suggests 
that they form around vast empty 
regions known as "voids.” 

Above right: These two smaller maps, 
produced by computer simulations, 
show how the universe would evolve 
according to two dark-matter scena¬ 
rios of galaxy development. In both 
cases, galaxies cluster around voids 
much as they do in the actual 
universe. 0 
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Right: When galaxies formed, they 
represented only a small portion of 
cosmic matter—those points in the 
universe where matter was most 
dense. This graph plots density as it 
varies above and below the average 
across a given portion of the universe. 


The straight line represents the 
degree of density at which matter 
became visible. 
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ter in quantities far greater than explanations about 
dim stars, black holes, or atomic matter in any form 
could ever provide. 

In 1980, M.I.T. physicist Alan Guth proposed 
what has come to be called the inflationary theory 
of the early universe. It describes how the universe 
could have expanded from a size smaller than a sin¬ 
gle proton to that of a grapefruit in a fleeting 10"^^ 
of a second. Guth’s theory predicts that the universe, 
which continues to expand, has a “critical density” 
of matter, so that eventually it will slow almost to 
a halt under the influence of its own gravity. How¬ 
ever, if Guth is right, then the universe would have 
to have 100 times more matter than meets the eye 
in galaxies. 

By surveying the abundance of the simplest atomic 
elements—such as hydrogen, helium, and deuter¬ 
ium—present in stars now, other scientists have es¬ 
timated how much of each of nature’s elements must 
have been created in the big bang. According to these 
“nucleosynthesis” arguments, all the atomic matter 
ever made, dim stars and black holes included, 
would at most equal only about 10 percent of the 
matter that inflationary theory requires. And if all 
existing atoms are in the stars now visible to as¬ 
tronomers, then atomic matter could represent as 
little as 1 percent of the matter in the universe. 

Enter WIMPs 

At this time, only wimps can account for the exces¬ 
sive gravity in galaxies and provide the critical den¬ 
sity predicted by inflationary theory. One type of 
WIMP, the neutrino, is known to exist; the rest re¬ 
main theoretical constructs. 

According to recent cosmological theory, wimps 
behave very differently from atoms. For one thing, 
they are virtually undetectable except for the grav¬ 
itational force they exert on atoms. They also possess 
an extremely tiny mass—as little as several billion 
times smaller than that of the lightest known stable 
particle, the electron. Nevertheless, wimps may be 
present in such cosmic abundance to represent nearly 
all the matter in the universe. 

Neutrinos were first produced one second into the 
big bang. They continue to be created by fusion re¬ 
actions in the Sun and by the decay of certain ra¬ 
dioactive elements. Unfortunately, the mass of the 
neutrino, if any, remains unknown. Various ap¬ 
proaches to measuring it have proved inconclusive, 
because the neutrino’s energies are so tiny and the 
margin of error in measurement so great. 

Theories also predict two other kinds of wimps, 
both created in the first fraction of a second after 
the big bang. The existence of a particle called the 


axion was proposed as a solution to a technical prob¬ 
lem in quantum chromodynamic theory, which de¬ 
scribes how quark particles interact to form protons 
and neutrons inside the atomic nucleus. Axions are 
the lightest wimp, with a mass as tiny as one-ten- 
billionth that of the electron. 

Another class of wimps arises from “supersym¬ 
metric” theories. These attempt to explain how the 
four forces of nature—gravity, electromagnetism, 
and the strong and weak nuclear forces—were united 
at creation. Supersymmetric theories predict that 
every particle of matter 
we can recognize was 
originally created with a 
supersymmetric particle 
partner. For example, a 
quark particle had a 
WIMP partner called a 
“squark”; a photon of 
light, a “photino”; a 
gluon, a “gluino”; and 
so on. According to 
these theories, most of 
the supersymmetric par¬ 
ticles decayed soon after 
the big bang, with the 
possible exception of 
the photino, which may 
survive as dark matter. 

Supersymmetric parti¬ 
cles would be the heav¬ 
iest of the WIMPS, with 
a mass about 5,000 
times that of the elec¬ 
tron. 

Physicists like wimps 
because they provide convenient explanations for 
several cosmological questions. Having identified the 
mass of a dark-matter particle, a team might cal¬ 
culate whether a universe filled with such particles 
would ever stop expanding, wimps may have so 
much mass that eventually the universe will collapse 
under its own gravity, or so little that it will expand 
forever. 

Also, demonstrating the existence of these exotic 
particles could improve our understanding of how 
the galaxies were created. Conventional theories 
have relied upon gravity and atoms. They say that 
when the first atoms formed about three minutes 
after the big bang, atomic gases spread evenly 
throughout space except for tiny perturbations. 
Gravity supposedly pulled other atoms toward the 
perturbations where the gases were most dense, and 
such “clumping” continued until, billions of years 
later, the gases were so compressed that they heated 



In 1980, M.I.T. THEO¬ 
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POSED HIS INFLATION¬ 
ARY THEORY OF THE 
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CALCULATIONS HAD 
ORIGINALLY 
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This experimental device 
may allow physicists to 
observe an interaction 
between dark-matter 
particles and an atomic 
nucleus. Theoretically, 
such an event would pro¬ 
duce ionization capable 
of being registered by 
detectors inside the 
two cylindrical objects 
at center. 


The Hubble Space Tele¬ 
scope, to be launched 
on a future space shuttle 
mission, will help astron¬ 
omers peer farther into 
space and perhaps learn 
how the first galaxies 
were formed. 



up and became stars and galaxies. 

But this explanation does not square with basic 
astronomical observations. In 1965, Arno Penzias 
and Robert W. Wilson discovered that the universe 
is filled with a smooth background radiation, meas¬ 
uring a steady -270.2° C, three degrees above ab¬ 
solute zero. The problem is that since the universe 
was so hot in the first 100,000 years after the big 
bang, atoms and radiation were coupled together, 
and clumping would have made the radiation in the 
regions of greater density even hotter, causing var¬ 
iations in the temperature of the background radia¬ 
tion today. 

The contradiction between conventional models 
of the universe and the observations of Penzias and 
Wilson has led to new theories that place wimps at 
the very center of galactic development, wimps re¬ 
sponding only to gravity may have coalesced during 
the first 100,000 years, independent of the action of 
radiation or atoms. Gravity would have exaggerated 
small perturbations in the homogeneous distribution 
of dark matter, and once atoms and radiation sep¬ 
arated, the atoms would have fallen into the densest 
dark-matter regions. Under growing pressure over 
billions of years, the atoms would have lit up into 
stars and galaxies. The space around galaxies would 
have remained an apparent void, filled with a more 
diffuse distribution of dark matter and atomic gases, 
mostly hydrogen and helium. According to this view, 
galaxies can be considered illuminated points in the 
cosmos, like whitecaps on the sea of dark matter. 


Scientists are debating two scenarios for precisely 
how galaxies might have lit up. The “cold dark mat¬ 
ter” scenario involves slow-moving axions or su¬ 
persymmetric particles, which would have formed 
galaxies first, then clusters and superclusters. The 
“hot dark matter” scenario involves neutrinos mov¬ 
ing initially at nearly the speed of light, but slowing 
down as the universe expanded and cooled after the 
big bang. These neutrinos would have attracted 
atoms to form the largest structures, which then 
would have broken into individual galaxies. 

Some theorists at the forefront of speculation have 
posited “cosmic strings” to explain how neutrinos 
might have slowed down enough to coalesce and 
attract atoms. Formed in the first fraction of a second 
of the universe, these infinitely long or looped bands 
of energy billions of times thinner than an atom 
would have held together the unified electromag¬ 
netic, strong, and weak forces of nature. Cosmic 
strings would have traveled at nearly the speed of 
light and exerted an enormous gravitational force, 
enough to get neutrinos to cluster together. Billions 
of years later, they would have radiated their energy 
as gravity waves and disappeared, leaving the neu¬ 
trinos as dark matter around the galaxies. 

Basement Astronomy 

Astronomers and physicists are designing intricate 
experiments to coax individual wimps to interact 
with atoms and produce effects that are measurable 
in laboratories. If they can measure the energy trans¬ 
fer in a fleeting interaction between a wimp and 
atomic matter, they might be able to determine the 
mass of a wimp. This new way of studying the heav¬ 
ens is not restricted to the clear night sky. It can be 
done just as easily in the basement since, theoreti¬ 
cally, WIMPS are everywhere. 

A research team at the Brookhaven National Lab¬ 
oratory is testing whether an axion might convert to 
radiation, an idea first suggested by University of 
Florida physicist Pierre Sikivie. Led by University of 
Rochester physicist Adrian Melissinos, the team has 
surrounded eight 10-inch-wide copper cylinders 
with a strong magnetic field, hoping that some of 
the billions of axions in every cubic inch of the cav¬ 
ities will turn into energy detectable as microwaves. 
Since August 1986, a computer bas scanned 5 mil¬ 
lion microwave frequencies for such an axion signal, 
but none has been found. Tbe team plans to have 
checked 5 million more frequencies by year’s end. 

Other researchers are hoping that advanced tech¬ 
nologies in solid state physics will make it possible 
to measure even the slightest movement or temper¬ 
ature change in materials cooled to near absolute 


68 (XrrOBER 1988 


PHOTOS; NASA 




zero. University of California physicist Bernard Sa- 
doulet plans to search for supersymmetric particles 
within small blocks of pure silicon or boron. He will 
supercool the material to within one-tenth of a de¬ 
gree of absolute zero (-273.2° C), a state in which 

an object has no heat. 
This might enable him 
to measure the vibration 
produced when a single 
particle hits an atomic 
nucleus. Since the mass 
of light elements like sil¬ 
icon and boron is closer 
to that anticipated for 
dark-matter particles, 
the effect of a collision 
might be more easily de¬ 
tected. However, it is 
extremely difficult to 
make reliable measures 
of small amounts of heat 
when working at such 
low temperature. Sa- 
doulet’s experimental 
design is still evolving, 
and it will probably be 
more than a year before 
his research is under 
way. 

The proposed Super¬ 
conducting Super Collider (ssc), a hi^-energy ac¬ 
celerator approximately 53 miles in circumference 
and made up of some 10,000 superconducting mag¬ 
nets, might offer another way to identify supersym¬ 
metric particles. Proton collisions in the ssc would 
yield temperatures and energies similar to those im¬ 
mediately after the creation of the universe. The col¬ 
lisions might even produce supersymmetric particles 
that theories predict and in a form that detectors 
could recognize. 

Another class of experiments involves conven¬ 
tional telescopes for more careful observation of gal¬ 
axies. Vanderbilt University physicists Thomas J. 
Weiler and Thomas Kephart have suggested that ax- 
ions may decay to ultraviolet light, leaving a halo 
around galaxies. Such a halo might be visible 
through a telescope taken beyond the Earth’s 
atmosphere. 

Alternative Explanations 

Despite physicists’ enthusiasm for wimps, efforts to 
find them may prove futile. Current experiments may 
be too crude to detect the ghostly particles. Or wimps 
may not exist at all. And even if they do, some phy¬ 


sicists, such as M.I.T.’s Guth, speculate that dark 
matter consists of some particle not yet recognized 
by cosmological theories. 

Mordechai Milgrom, a physicist with the Weiz- 
mann Institute in Israel, mistrusts the basic under¬ 
standing of gravity used in all the theories about dark 
matter. He argues that gravity may work differently 
across galactic distances 
than it does in standard 
Newtonian calcula¬ 
tions. If so, scientists 
will have to revise the 
estimates of excess grav¬ 
ity that have so far been 
compelling evidence for 
the existence of dark 
matter. 

Others dispute nu¬ 
cleosynthesis theories 
that require dark matter 
in the form of exotic 
non-atomic particles. 

They say that since more 
atomic matter could 
have been created in the 
big bang than current 
theories suggest, con¬ 
ventional atoms might 
account for the phe¬ 
nomena now attributed 
to dark matter. 

Harvard University 
astronomer Margaret 
Geller, for one, ques¬ 
tions the value of build- 
ing models of the 
universe around particles for which there is no ex¬ 
perimental evidence. Instead of chasing wimps, she 
argues for more powerful telescopes so that scientists 
might peer far enough into space to view light from 
the first galaxies and learn how they actually formed. 
The Hubble Space Telescope, to be launched on a 
shuttle mission, could help to do just this. 

But right or wrong, wimps are the fashion guiding 
new theory. Part of the reason surely must be that 
if they are indeed the key to the nature of the uni¬ 
verse’s dark matter, then even more provocative 
questions may be within reach. For example, why 
do dark-matter particles and atomic matter exist in 
the ratio they do? Might the universe have been cre¬ 
ated without any atoms whatsoever? “In the end, 
we’d like to know if the universe could have been 
any different,’’ says Yale University physicist Law¬ 
rence Krauss, “or if it had to be the way we see it 
today.’’ □ 
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Some men have the ability 
not only to embrace beauty but to 
revel in it. They joyfully acknowl¬ 
edge that there is a particular 
pleasure in ^ving something rare 
and lovely. The rarest and loveliest 
object of all being a fine quality 
diamond of a carat or more. 


Thirty tapered and straight 
baguettes flarddng the 3 carat 
marquise-shaped centerstone make 
this stunning Nova ring, “Pirouette” 
exceptional. 
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many other pieces of quality 
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your own taste and style. And 
tells the world that you delight in 
that which is truly and eternally 
beautiful. Nova designs are 
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For the one nearest you, call: 
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Technology, Nature, Culture 


Engineering the 
Environment 

Restoring the Earth 
by John J. Berger 
Doubleday/Delacorte, $9.95 

Playing God in Yellowstone 
by Alston Chase 

Harcourt Brace Jovanovich, $10.95 
Reviewed by Daniel Grossman 


The art of imitating nature has recently 
become something of a fashion. Seattle’s 
Woodland Park Zoo employs an approach 
it calls “landscape immersion” to create 
the illusion of wilderness for its visitors. 
Biologists at the Smithsonian’s Marine 
Systems Laboratory are artificially con¬ 
structing live coral reefs. Biologist Daniel 
Janzen is recreating a tropical forest in 
Costa Rica’s Guanacaste National Park. 
Books, journals, consulting firms, and 
conferences are promoting “environmen¬ 
tal restoration” to reclaim damaged urban 
and rural habitats. 

At first glance, the impetus behind such 
efforts seems obvious. After centuries of 
polluting the air and water and destroying 
nature, we are finally attempting to restore 
parts of the environment to their natural 
state. But do such efforts really accomplish 
what their proponents think? As two re¬ 
cent books suggest—sometimes wittingly, 
sometimes not—the artificial recreation of 
“natural” environments is beset by an in¬ 
herent contradiction. The problem with 
trying to imitate nature is that often we 
end up imitating only ourselves. 

Destroying the Wetland to Save It 

According to John J. Berger, our environ¬ 
ment is sick, but appropriate human in¬ 
tervention can cure it. Berger criticizes 
mainstream environmentalists for putting 
their efforts into protecting threatened 
ecosystems after it is too late to save them. 
As an alternative, he recommends focusing 
on habitats in which the damage has al¬ 
ready been done and returning them to 
their original state. Restoring the Earth: 
How Americans Are Working to Renew 
Our Damaged Planet recounts how indi¬ 
viduals, organizations, and communities 
have restored some cherished natural re¬ 
sources—a dead lake, a river-turned- 
swamp, a marsh, a hazardous waste site. 



even a suburb—through sheer gumption. 

Typical is the successful crusade of Mar¬ 
ion R. Stoddart, a resident of Groton, 
Mass., to reclaim the local Nashua River. 
By making the condition of the Nashua a 
political issue, she was able to recruit lo¬ 
cal, state, and federal officials—even the 
army commander of nearby Fort De- 
vens—to her cause. As a result, the state 
raised the water-quality standards for the 
river, requiring more extensive treatment 
of effluents. The town of Fitchburg, a ma¬ 
jor source of pollution, built a waste treat¬ 
ment plant. And with the help of state 
funds, Stoddart implemented a plan she 
had devised to grace the river banks with 
pleasing “greenways” or undeveloped 
parkland. 'XTiat was once one of the dir¬ 
tiest rivers in the nation, says Berger, be¬ 
came “an aesthetic and economic asset to 
the region.” 

Such a success is certainly admirable, 
but the image of nature that seems to lie 
behind Berger’s cases is peculiar. Many of 
his examples suggest that the role of na¬ 
ture should be to please; he defines a “nat¬ 
ural” environment as one that is appealing 
to human senses. Thus the Quashnet 
River, restored by an organization called 
Trout Unlimited, now has “banks [that] 
are firm and well defined,” shores “cov¬ 
ered by three-foot-high canary grass,” and 
a streambed “filled with swiftly flowing 
deep water... [where] the silt and organic 
debris have been washed off the bottom.” 
The serious angler’s dream! 

If nature is primarily a screen on which 


to projea our ideas of the aesthetically 
pleasing or a stage on which to perform 
recreation activities, then human-made 
environments probably are as good as any. 
Cleverly constructed theme parks can eas¬ 
ily substitute for environments not of hu¬ 
man design. However, in some cases 
restoration may actually contribute to the 
destruction of what little pristine land re¬ 
mains. 

Consider the case of Edward Garbisch, 
a chemist dedicated to recreating saltwater 
marshes, who makes an appearance in 
Berger’s book. Marshes are an extremely 
fertile habitat supporting magnificent pop¬ 
ulations of waterfowl, fish, and plants. 
Unfortunately, about half our coastal wet¬ 
lands have been destroyed. Garbisch has 
discovered how to create a living marsh 
by sculpting the earth into the ideal sub¬ 
strate and planting marsh seedlings into 
shifting tidal waters. 

Thanks to a federal law requiring de¬ 
velopers who destroy wetlands to rebuild 
them somewhere else, his skills are much 
in demand. “Rerouting a pipeline fifty 
miles around a wetland could cost millions 
of dollars,” explains Garbisch. He can 
build a new marsh for much less. But in 
the process, he substitutes an artificial wet¬ 
land for a truly natural one. 

Even if these habitats survive the test of 
time, they replace the complex organic in¬ 
terdependencies of natural marshes with 
what Garbisch elsewhere has called “func¬ 
tional values” that maximize “pre-estab¬ 
lished attributes.” In fact, Garbisch 
himself has admitted that “it’s a waste of 
time to say that a constructed wetland will 
be identical to a natural wetland.” 

From One Extreme to the Other 

In Playing God in Yellowstone: The De¬ 
struction of America’s First National 
Park, Alston Chase provides a fascinating 
example of how human attempts to create 
an imitation nature can end up distorting 
natural processes and destroying a natural 
environment. 

Exposing nearly a century of U.S. Park 
Service mismanagement of Yellowstone, 
Chase maintains that the park is in serious 
danger of ecological collapse. Predators 
such as wolves, cougars, and coyotes were 
exterminated long ago. Lacking natural 
enemies, the elk population has grown out 
of control and is scouring the park for 
food. Deer, who can’t compete with hun¬ 
gry elk, are nearly gone. The elk have de- 
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\ecreating nature 
often just means indulging our own ideas 
about it. 


voured aspen shoots, the sole source of 
nitrogen for wintering beavers—which are 
also disappearing. The list of endangered 
animals in Yellowstone includes long¬ 
horn sheep, moose, antelope, and grizzly 
and black bears. 

The root of the catastrophe. Chase 
shows, lies with the policies of the Park 
Service, a descendant of the U.S. Cavalry. 
Though chartered to “conserve the sce¬ 
nery and the natural and historic objects,” 
as well as “provide for the enjoyment” of 
the park, the service historically concen¬ 
trated mainly on attracting visitors. Tour¬ 
ists and the tourism industry that profits 
from them became the agency’s chief con¬ 
stituents in its yearly budget battle. Thus 
the service manufaaured an ersatz nature 
designed to appeal to tourist sensibilities 
rather than any scientific notion of eco¬ 
logical integrity. For example, it actively 
promoted wildlife such as elk that attraa 
tourists and discouraged—and, in some 
cases, even extirpated—wildlife such as 
grizzly bears and wolves that might harm 



visitors or property. 

More recently. Park Service policy has 
shifted from one extreme to the other. Em¬ 
barrassed by an unpopular campaign to 
trim the elk population in the early 1960s, 
the agency began to advocate a policy of 
allowing parks such as Yellowstone that 
contained “intact ecosystems” to natu¬ 
rally regulate themselves. The plan called 
for humans to avoid interfering with the 
natural workings of the ecosystem to the 
greatest possible extent. The Park Service 
eliminated garbage dumps, a popular feed¬ 
ing area for bears; allowed forest fires to 


burn unchecked; and left the elk popula¬ 
tion to regulate itself. While not disputing 
the theoretical desirability of leaving na¬ 
ture alone. Chase rightly points out that 
this too represents an all-too-human im¬ 
position on the natural environment. The 
fact is, the ecosystem of Yellowstone is 
simply no longer capable of maintaining 
its wildlife population without human as¬ 
sistance. 

Through historical accounts. Chase 
demonstrates that much of the wildlife 
now occupying the park ranged over a 
considerably larger area before the arrival 
of white settlers. Elk and bears, for in¬ 
stance, probably spent only summers in 
the high altitudes of what is now Yellow¬ 
stone and foraged elsewhere in other sea¬ 
sons. Natural predators checked the 
population of their prey. And Indian tribes 
also helped regulate the Yellowstone hab¬ 
itat; through hunting, they controlled the 
buffalo population and they periodically 
burned prairie to prevent forest growth. 
Continued on page 74 
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E ffective marketing (and selling) 
doesn’t just happen. Yes, it is often a 
matter of being in the right place at the 
right time. But more frequently, success¬ 
ful marketing—increased revenues and 
market share—is a function of careful 
planning and implementation. This 
includes: Focusing on customer bene¬ 
fits, customer service and customer 
requirements. 

This workshop was designed to pro¬ 
vide participants with practical sugges¬ 
tions for tactical and strategic marketing 
and selling by people who have done it 
successfully. 


Issues to be addressed at the Ninth 
Annual MIT Enterprise Forum Workshop 
by discussion leaders, panelists and key¬ 
note speakers include: 

—The customer 
—Market research 
—Competitive analysis 
—Pricing and positioning 
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—International distribution 
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The railroad entered 

American art as a toy-like machine in traditional 
landscape painting. 


Today, surrounded by cities and 
ranches, the park has become an island 
where wildlife is confined year round. The 
predators and the Indians are gone. Thus 
the park no longer has the necessary en¬ 
dowments to regulate its animal popula¬ 
tion. Left unmanaged in its “natural” 
state, it has begun to self-destrua. Chase 
takes the Park Service to task for failing 
to maintain the necessary scientific exper¬ 
tise even to monitor the devastating results 
of its faulty program. 

In effect. Chase argues that some kind 
of human intervention in the natural en¬ 
vironment is inevitable, and that we ought 
at least to be more self-conscious about it. 
He recommends a thorough study of the 
conditions that existed before settlers dis¬ 
turbed the vicinity of Yellowstone. Steps 
should then be taken accordingly to return 
animal populations to the natural carrying 
capacity of the land. Where necessary, hu¬ 
man intervention would have to assist na¬ 
ture. For instance, bears might need extra 
food. Fires might have to be set to dis¬ 
courage forest growth. Finally, a research 
team must constantly monitor the health 
of the park ecosystem. 

Nature in Our Own Image 

This is certainly an improvement over the 
domesticated images of nature found in 
Berger’s book. Given the pervasiveness of 
advanced industrial civilization, perhaps 
the judicious management of natural en¬ 
vironments is the best we can hope for. 
We may live in an era where ecosystems 
need to be repaired and maintained by hu¬ 
man hands so as not to be destroyed by 
them. 

And yet there is something troubling 
about a view of nature as an entity to be 
managed or engineered. Untrammeled na¬ 
ture offers priceless gifts unavailable from 
even the best-managed “artificial” envi¬ 
ronments. Because untouched environ¬ 
ments present us with intricately 
functioning worlds outside the flow of hu¬ 
man history, they are a point of reference 
for assessing the worth of human experi¬ 
ence. Human works, on the other hand, 
even those meant to imitate nature, are 
built in our own image. They merely echo 
our own desires. 


DANIEL GROSSMAN writes on envi¬ 
ronmental and science policy issues for a 
variety of publications. 



Technology in the 
Landscape 

The Railroad in American Art 
Edited by Susan Danly and Leo Marx 
The M.I.T. Press, $39.95 

Reviewed by Rebecca Nemser 


In 1841, Ralph Waldo Emerson urged the 
American artist to “employ the symbols 
in use in his day and nation to convey his 
enlarged sense to his fellow men.” For 
many nineteenth-century American art¬ 
ists, the most powerful symbol of their 
time and place was the railroad. The epit¬ 
ome of vast impersonal energy, the rail¬ 
road embodied the profound social and 
technological changes brought about by 
the Industrial Revolution. The poet Walt 
Whitman called it the “type of the mod¬ 
ern—emblem of motion and power— 
pulse of the continent.” 

The 8 essays and more than 100 images 
in The Railroad in American Art: Repre¬ 
sentations of Technological Change ex¬ 
amine the surprisingly frequent and 
forceful presence of the railroad in the 
work of a diverse group of nineteenth- and 
twentieth-century artists, including 
Thomas Cole, Asher Durand, Charles 
Sheeler, Arthur Dove, Edward Hopper, 
and Franz Kline. The book does more than 
just catalog the appearance of a particular 
technology in paintings and photographs; 


it also provides a commentary on how art 
reflects and, at times, reconciles the often 
contradictory values of its time and place. 

Landscapes of Reconciliation 

The construction of the first railroads in 
the 1830s coincided with the expansion of 
the American nation beyond its original 
boundaries. The railroad was an impor¬ 
tant tool for turning the wilderness into 
farms and farmland into cities, for clearing 
the forests, breaking through to the Pa¬ 
cific, and settling the West. And as busi¬ 
ness historian Alfred Chandler has pointed 
out, the railroad inaugurated a novel kind 
of business organization—the modern 
corporation. 

Nevertheless, mid-nineteenth-century 
artists incorporated images of this revo¬ 
lutionary technology into thoroughly fa¬ 
miliar aesthetic forms. Railroad trains first 
entered American art as tiny, almost toy¬ 
like machines in otherwise traditional 
landscape paintings, such as Thomas 
Cole’s “River in the Catskills” (1843). 

In this volume’s concluding essay, 
M.I.T. cultural historian Leo Marx argues 
that this “railroad-in-the-landscape” rep¬ 
resents a confrontation between the new 
urban-industrial order and a romantic 
ideal of the natural world. Rapid indus¬ 
trialization often brought environmental 
destruction and wrenching social dislo¬ 
cation. Yet painters and photographers 
used the visual language of the picturesque 
to assimilate the railroad into pastoral im¬ 
ages of the American landscape. By de¬ 
picting a harmony between nature and the 
new technology that was rarely present in 
reality, artists were expressing an emerg¬ 
ing American ideal. Marx calls these im¬ 
ages “landscapes of reconciliation.” 

Of course, many images from this pe¬ 
riod simply celebrate the railroad as a ve¬ 
hicle of territorial conquest and nation¬ 
building. As Susan Danley, curator at the 
Pennsylvania Academy of the Fine Arts, 
writes in the introductory essay, they make 
an “overt ideological statement.” For ex¬ 
ample, in Andrew Melrose’s painting 
“Westward the Star of Empire Takes Its 
Way; Near Council Bluffs, Iowa” (ca. 
1865), the lamp of the onrushing train 
glows like a star illuminating a dark, wild 
land. 

But other works capture some of the 
tension in the confrontation between na¬ 
ture and technology. Asher Durand’s 
Continued on page 76 
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“Progress” (1853) is an example of a more 
complex “landscape of reconciliation.” In 
the painting, three Native Americans 
watch from the woods as white settlers 
clear the valley below and fill it with farm¬ 
land and canals, steamboats and towns. 
In the distance is the white steeple of a 
little church and a plume of soft white 
smoke from a faraway railroad train. 

The presence of the Native Americans, 
visibly saddened by the toll of “progress” 
on their land and ancient way of life, ex¬ 
presses the unease that many mid-century 
Americans must have felt about the 
changes taking place in their society. And 
yet, as Danly points out, the inclusion of 
wilderness, farmland, and the railroad all 
in the same visual frame offers “the easy 
assimilation of new technological forms 
into the aesthetic mode of the pictur¬ 
esque.” The composition of the painting 
resolves the ambivalence about change 
that its subjea matter evokes. 

The best of these nineteenth-century 
railroad paintings use the encounter be¬ 
tween the traditional landscape and the 
new technology to communicate impor¬ 
tant truths about the industrial age. For 
example, George Inness’s “The Lacka¬ 
wanna Valley” (1856) portrays not only 
a railroad train but also a roundhouse 
with its network of tracks. Together they 
constitute what Leo Marx calls a “tech¬ 
nological system” representative of a new 
social order. The train blasting through 
the landscape at the center of the painting 
is an emblem of that more centralized, bu¬ 
reaucratic, and impersonal way of life. 

For Marx, “The Lackawanna Valley” 
is the most fully realized expression of the 
“poignant dissonance” underlying Amer¬ 
ica’s industrial transformation. The paint¬ 
ing communicates a sense of shock at these 
changes even as it celebrates the powerful 
and quintessentially modem beauty of the 
technological age. 

Emblem of the Modem 

Indeed, some of the writers in this volume 
suggest that for many artists, to paint the 
railroad was to ally themselves with the 
future in opposition to an idealized pas¬ 
toral past. Nicolai Cikovsky, curator at 
the National Gallery, points out in his es¬ 


say on “The Lackawanna Valley” that In- 
ness deliberately chose to paint what the 
artist himself called ‘‘civilized land¬ 
scape”—as opposed to pure wilderness— 
because it symbolized the modern. 

Art historian Dominic Ricciotti sees an¬ 
other kind of landscape of reconciliation 
in the art of Charles Sheeler. The artist’s 
“Rolling Power” (1939) is a close-up of 
the driving wheels of a locomotive that 
reveals the machine’s cool formal beauty. 
For Ricciotti, Sheeler’s sleek machine-age 
images of railroads in the new industrial 
landscape of the 1930s forge an abstract 
and more purely visual harmony between 
nature and technology. 

Long after the railroad ceased to be a 
significant force in American history, it 
continued to appeal to American artists. 
No longer an emblem of the future, it be¬ 
came a symbol of a vanishing past. For 
Edward Hopper, trains and train stations 
were symbols of longing and yearning. 
Thomas Hart Benton called the railroad 
“the prime symbol of the adventurous 
life....The automobile and the airplane 
have not been able to take away from its 
old moving power as an assaulter of space 
and time.” Even the abstract expressionist 
Franz Kline’s first paintings were of the 
railroad in the Pennsylvania landscape, 
and he names some of his abstraa works 
after famous engines like “Chief” and 
“Cardinal.” 

An Enlarged Sense of the Present 

Clarifying the cultural significance of these 
and the dozens of other paintings and pho¬ 
tographs in this book by no means dimin¬ 
ishes them as works of art. By anchoring 
these diverse images in their social and 
historical context, The Railroad in Amer¬ 
ican Art shows the power of art to express 
the deeper meanings of a particular place 
and time, even as it transcends those 
meanings to speak directly to the present. 
Furthermore, by showing us how men and 
women at the beginning of the age of tech¬ 
nology made sense of their world and 
found a new kind of beauty in it, this book 
may help us develop an “enlarged sense” 
of our own technological culture. 


REBECCA NEMSER is the art critic for 
WBUR-FM, a public radio station in Bos¬ 
ton, Mass. Her article “Charles Sheeler: 
Master of the Industrial Sublime," ap¬ 
peared in the April 1988 issue of Tech¬ 
nology Review. 
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Your time is a terrible thing to waste. 


Cumbersome mathematical models and 
mind-numbing computations are all part of 
your job. But the fact is, your real job is to 
solve problems on a much larger scale, and 
the pencil pushing is really slowing you 
down. Even the mainframe can't help, 
because Fortran just isn't up to the job. 

Enter Macsyma, the symbolic mafhemot- 
ics software package that lets you tackle your 
worst grunt work, in either batch or interac¬ 
tive mode. 

Give Macsyma the problems that would 
keep you busy tor days or weeks, and you'll 
have your answer In minutes or hours. So 
you can solve your bigger problems taster. 
Without wasting a lot of your valuable time. 
Dare to tackle problems you could never 
consider before. 


Most of today's complex math modeling 
is performed using numerical analysis tech¬ 
niques and Fortran. Not necessarily because 
numerical techniques are appropriate for 
the job, but because they're appropriate 
tor Fortran. 

With Macsyma, though, you can use the 
best techniques tor the task. Macsyma will 
give you closed-form symbolic solutions, 
symbolic approximations, and arithmetic 
solutions as well as numerical solutions. 
Plots and graphs, too. Without the tedium 
and errors associated with manual compu¬ 
tations. Macsyma will even convert your 
solutions into Fortran code that can be inte¬ 
grated right info your existing programs. 

Try Macsyma tor 30 days and discover how 
much time it can save you every month. 


Most professionals never realize how 
much time they can save until they try 
Macsyma. So we've made it easy tor you. 
For a nominal installation tee, you can have 
Macsyma up and running on your VAX, 
MicroVAX, Sun, APOLLO, or Symbolics 
system for a 30 day trial. 

Put it through the paces. Throw your 
toughest problems at Macsyma. And when 
the 30 days are over, you will realize how 
much more productive you can be with 
Macsyma handling the math. 

For a 30-day trial, or for more infor¬ 
mation, call 30C MACSYMA (in MA, 
617-621 -7770.) Or write the Computer 
Aided Mathematics Group, Symbolics, 

Inc., Eleven Cambridge Center, Cambridge, 
MA, 02142. 

Macsyma 
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safety violations at the South Texas Nu¬ 
clear Project. 

On the surface, the case seems to be a 
good one, but there is considerably more 
to the story. When GAP first announced 
it had the allegations from current and 
former project employees, the NRC and 
the utility sought details to correct those 
charges found valid. The NRC was skep¬ 
tical, and with good reason. Since 1980, 
GAP has exposed “potential safety prob¬ 
lems” at 47 nuclear power plants, nearly 
half the U.S. total. Requests for full-power 
licenses have been granted at all but three 
of the plants. In some instances licensing 
has been delayed by the need to investigate 
GAP’s allegations; however, ail but a very 
few have turned out to be unfounded. 

For example, 740 allegations raised at 
a Midwest nuclear reactor were boiled 
down to 2—after a lengthy investigation 
by the NRC. And those had already been 
corrected by the utility. To avoid a repeat 
at the South Texas Nuclear Projea, the 
NRC asked GAP for details at the outset. 
Only 1 of the more than 600 allegations 
was found valid and not previously 
addressed. 

Missing entirely from “Court Victory 
for Whistle-Blowers” is any reference to 
GAP’s dubious record for accuracy. Con¬ 
sidering the source, this is not surprising. 
The article was written by an employee of 
a close political ally of GAP, the Environ¬ 
mental Action Foundation (EAF). EAF 
and GAP, together with several other 
groups, aim to halt the licensing of com¬ 
mercial nuclear power plants, destroy 
public confidence in the NRC, and create 
maximum doubt about nuclear safety. 
None of these organizations has the slight¬ 
est interest in nuclear safety. 

The right of these organizations to pur¬ 


sue their agenda is unassailable. For them 
to support one another’s programs with 
published articles is in keeping with well- 
established political tradition. But for a 
respected publication to print their biased, 
self-serving accounts in pages ostensibly 
devoted to news is simply bad editorial 
judgment. 

J.R. WARGO 
Washington, D.C. 

J.R. Wargo is managing editor o/^ Nuclear 
Industry, a publication representing utili¬ 
ties. 


SOFTWARE PRICES AND PIRACY 
In stating that “widespread copying is one 
factor in high software prices,” Anne 
Branscomb is putting the cart before the 
horse {“Who Owns Creativity?” May/ 
June 1988). In fact, high software prices 
are the major cause of widespread copy¬ 
ing. 

More than 90 percent of the purchase 
price of a literary work covers production 
and distribution costs, while less than 10 
percent goes to the author. These propor¬ 
tions are usually reversed for personal- 
computer software. It is only because soft¬ 
ware producers insist on receiving such 
hefty profit margins that copying has be¬ 
come commonplace. 

Book publishers do not have a signifi¬ 
cant problem with people xeroxing rather 
than purchasing books. If Lotus Devel¬ 
opment Corp. were content to charge the 
same price for 1-2-3 as a publisher charges 
for a Steven King novel, Lotus wouldn’t 
have a copying problem, either. 

ROBERT JOEL YAES 
Lexington, Ky. 
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PROFESSIONAL 


You’re Boxed In 

Your career is blocked You re frustrated 
and insecure. Time is going by and things 
aren’t getting better 

You need to find a better way You need 
new objectives for yourself and new strategies 
tor achieving your objectives 

That's my job. I am a management con¬ 
sultant. specializing in change, and I have 
helped hundreds get out of that box and onto 
a more satisfying career and life path 

Call me to explore what I can do for 
you There’s no charge, no obligation, to 
explore. Don’t wait Call me now 

Private programs. Aiso 2-day 
weekend workshops, (see p. 8 
lor details.) 

Riva Poor 

73 Kirkland Street 
Cambndge. MA 02138 
MCPfrom MIT Telephone (617) 868-4447 



VISITOR ACCOMMODATIONS 




UNIVERSITY 
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LTD. 
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Cell (617) 736-1424 Host Inquirlee welcome. 
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By Richard Muther, CMC, PE, ScD (he), PC.'IH 
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Assistant to the 
President 

Assist the President of a NY Cogeneration 
Company in Correspondence and Appoint¬ 
ments. Great opportunity to work with a suc¬ 
cessful entrepreneur and expose to the 
utility/gas industry. 

Grammar and the ability to write a well com¬ 
posed letter a must. 

Please direct all inquiries to Robin LaFoley 
at the listed address. 

TELLUS, Inc. 

58 West 88th Street 
New York, NY 10024 
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ASSOCIATES WANTED 
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_ REPORTER _ 

A DIGEST OF NEWS FROM M.l.T. 



What H^pens When the 
Second Engine Quits? 

For the pioneers of intercontinental com¬ 
mercial flights, aircraft with three or four 
engines seemed de rigeur. If one engine 
failed hundreds or thousands of miles at 
sea, two or three would survive to power 
the plane to a landfall. 

With the advent of jets—and especially 
the Boeing 767—this safeguard seems to 
have lost urgency. Transoceanic etops 
(extended-range twin-engine operations) 
were first flown in the South Pacific in 
1980 and now are routine on many flights 
crossing the North Atlantic and Indian 
oceans. 

How likely is the mid-ocean scenario 
that leaves a two-engine plane first with 
one engine and then, after a second failure, 
with no power at all? And how likely is 
such an event to cause loss of the plane 
and some or all of its passengers? 

No one knows. After six years of etops, 
it hasn’t happened yet, and the theoretical 
calculations are complex—many varia¬ 
bles, including wind and weather as^ well 
as geography. 

Analyzing the issue, Robert W. Simpson 
and Raymond A. Ausrotas of M.I.T.’s 
Flight Transportation Laboratory urge 
care. There are several weaknesses in 
ETOPS procedures, they say: 

□ As over-water etops flights increase. 


This image of three x-ray crystallog¬ 
raphy mounts used in DNA molecule 
research at M.l.T. is one of 86 photo¬ 
graphs in an exhibit entitled “Three 
on Technology,” shown at M.I.T.’s 
List Visual Arts Center last spring. 
Commissioned by the M.l.T. Commit¬ 
tee on the Visual Arts, the work of 
photographers Robert Cumming, Lee 
Friedlander, and Jan Qroover pre¬ 
sents some highly personal images 
of contemporary technology and the 
people who wo^ with it. “Three on 
Technology” is currently on exhibit 
at the University Art Museum at Cali¬ 
fornia State University in Long 
Beach. It will also travel to the Vir¬ 
ginia Museum of Fine Arts in Rich¬ 
mond and the Grand Rapids Art 
Museum in Michigan. 


there’s a risk that both airlines and regu¬ 
lators will become too casual. 

□ A technical inconsistency needs correc¬ 
tion, say Simpson and Ausrotas: “The cur¬ 
rent ETOPS rules do not limit routes to 120 
minutes’ flying time from a suitable air¬ 
port, although many of the guidelines ... 
assume this (rule to be in place].’’ 

□ Many questions about risk and its as¬ 
sessment remain unanswered. For exam¬ 
ple, is the chance that a second engine will 
fail greater when a first engine has already 
failed? 

□ Actual tests of two-engine aircraft 
cruising long distances on only one engine 
are not now required, though some air¬ 


lines conduct them. Simulator tests are no 
substitute, say Simpson and Ausrotas. “It 
seems odd that the traveling public may 
be aboard when approved diversionary 
procedures are actually flown for the first 
time,” they write. 

How Japan Wins at 
Automotive R&D 

Compared with Japan, automotive re¬ 
search and development in the United 
States is grossly inefficient. Despite an in¬ 
vestment that is substantially smaller than 
ours, Japanese automotive R8cD wins the 
race: 

□ It produces more patents. 

□ Its results reach showrooms more 
quickly. 

□ It has actually overturned the balance 
of international technology transfer since 
1980: the Japanese are now sending more 
new automotive technology—multivalve 
engines, electronic transmissions, and 
computerized control systems, for exam¬ 
ple—to the U.S. than we are sending to 
them. 

The difference, says Andrew Graves of 
the University of Sussex in a report for 
M.I.Ti’s international motor vehicle re¬ 
search program, is fundamental: R&D is 
ubiquitous in Japanese automaking. It 
plays “a core role within the overall com¬ 
pany structure,” says Graves. There is 
close and constant interaction between 
R&D, marketing, and production. By the 
time it finally reaches the assembly line, 
an innovation is fully proved and under¬ 
stood. The shop floor, having been closely 
involved in the development process, 
knows all about it. 

In contrast to the United States, highly 
trained engineers are assigned by Japanese 
automakers throughout the system— 
R&D, testing, manufacturing, and assem¬ 
bly. “They enjoy a more ‘organic’ rela¬ 
tionship to the technology,” Graves says, 
the result of “a fundamentally different 
type of social organization and profes¬ 
sional development.” 

As a Japanese executive told Graves 
during his research, “In Japan workers are 
seen as the solution to problems while in 
the U.S. workers are too often seen as the 
problem.” And if this system works better 
now, it will work even better in the future, 
warns Graves, as increasingly sophisti¬ 
cated technologies make their way into 
automobiles. 
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At Loomis, Sayles, we believe there are some things 
in life better left in the hands of the individual. And 
pension fund investments are certainly one of them. 

Which is why at Loomis, Sayles, we give our portfo¬ 
lio managers authority to exercise their individual 
judgement and expertise. Because along with that 
authority comes responsibility, which, 
in turn, gives way to a sense of accom¬ 
plishment, and an energy of surpris¬ 
ing intensity. 

It’s an investment approach that 


attracts and rewards excellence in the individual. 

It’s an approach that allows our managers to take 
advantage of sudden changes and opportunities in the 
market. Without waiting for a committee response. 

It’s an approach that, with the backing of our exten¬ 
sive resources, has achieved over $22 billion in assets 
currently under management. 

And for those corporations percep¬ 
tive enough to realize the benefits of 
individualized management, it’s an 
approach that may be right for you. 


Loomis, S.WLhs 
Company 

Imcsliiu'iil t oun.sfl Smcf 1!I2(> 


We Believe Letting More 
Than One Person Handle Your 
Pension Investment Is Like Having 
A Committee Design A Horse. 
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Will the health care developments of the future 
have more to do with saving money than with 
saving lives? 

At the rate medical costs are rising, there's no telling 
how far a company will hove to go to save money. 

That's why CIGNA is doing something different. At 
the CIGNA companies, we firmly believe that the 
quality of health care must not be reduced along 
with costs. Last year, we saved our clients over $600 
million through our medical cost containment pro¬ 
grams. And that's in a year when national health 
spending increased dramatically. 

Yet we demonstrated that we're equally commit¬ 
ted to providing high quality care. Our case man¬ 
agement approach, for example, not only reduces 
costs, but can actually impro/e the quality of care. 
We may recommend transferring a patient to a spe¬ 
cial facility that costs more on a daily basis, but 
because that patient is receiving more appropriate 
care, the stay is shorter and the net cost is less. 


While a “new" concept to most companies, case 
management has been in practice at the CIGNA 
companies for over 17 years. In fact, we're the top 
provider in the U.S. for medical management and 
rehabilitation services. 

And since we're a single source for a full spectrum 
of medical care and dental options, we can help ii 
companies plan very cost-efficient programs. Pro- I • 

grams ranging from HMOs to group indemnity cover¬ 
ages to plans that combine the advantages of both. 

At CIGNA, we're as concerned about the right care 
as we are about the bottom line. And we can help 
you with both. Write the CIGNA Companies, Dept. 

Ri5, Cne Logan Square, Philadelphia, PA 19103. 

Striking the right balance between managing 
costs and maintaining high 
quality health care. It’s one 
more example of CIGNA's 
commitment to personal¬ 
ized service to business. 


CIGNA 






